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DRUG: Nexium / Esomeprazole magnesium / H 199/18, Delayed-Release
Capsules )

Efs(s—methoxy-2-[(S)-[(4—m!thoxy-3,S—dimethyl—Z—pyridinyl)
methyl]sulfinyl] -1H-benzimidazole-1-yl) magnesium trihydrate
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Molecular Formula: C,H,.N,O,S,Mge3H,0 MW: 767.2

CATEGORY: Gastric parietal cell H'/K'-ATPase inhibitor.

R d 1l : IND —

keti i i a : Esomeprazole magnesium is used
for treatment of gastroesophageal reflux disease (GERD). For
symptom resolution and healing in patients with erosive
esophagitis, the recommended dose is — mg once a day_for 4-8
weeks. For prevention of the relapse and maintenance of:symptom
resolution of erosive esophagitis, the recommended dose is — mg
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once a day. For treatment of symptomatic GERD, the recommended
dose is 20 mg once a day for 4 weeks. The dose of -— mwc/day

assumed.

represents a dose of —~ mg/kg/day if 50 kg body weight is

PRECLINICAL STUDIES AND TRSTING LABORATORIES: —

Review
Type of Study Study # Lot # Lab Page #
Pharmacology . 3-6
I - - 3 - i3 )
And Excrecion
Pharmacokinetic study in rats 4146
Pharmacokinetic study in rats 4145
Pharmacokinetic study in dogs 23870 ]
Excretion and metabolism in dogs 23992
Acute Toxigaty 11-13
Oral toxicity study in rats T2816 600/93 1
I.v. toxicity study in rats T2821 600/93 1
L ubchroni xXici
l1-month oral toxicity study in Wistar rats 93148 600/93 1 13-1%
. -

3-month oral toxicity study in Wistar rats | 97477 602/97.102/98 1 19-25
13-week oral toxicity study in Sprague | 265/84 HT0916-01-03-01 2 25-32
Dawrey rats L4 HT0917-01-03-01

HT0887-01-01-03

HTOBB8B8-01-01-02
3-month oral toxicity study in dogs ° 97103 602/97 1 32-36

: = ——

Oral embro-fetal development study in rats 97469 602/97 1 36-3¢
Oral embro-fetal development study in | 98498 1300/98 1 39-45
rabbits
Mutagenicity
Ames test T2817 600/93 1 45-46
In vitro cytogenetic test using human | 98045 602/97 3 47-5¢C
peripheral blood lymphocytes
In vitro cytogenetic test using human | 524/12 600/93 2 50-52
peripheral blood lymphocytes
In vivo chromosome aberration test using | 98457 602/97 2 52-53 i
bone marrow in rats
Mouse micronucleus test 97484 602/97,102/58 1 £3-54 —
1 « Astra, Sodertalje, Sweden, 2 = = 3 = Astra

Charnwood, Leics, England.

Following studies were previously submitted to IND e
(3) acute toxicity studies iw .rats,

(1) pharmacology, (2) ADME,
{4) 1l-month oral toxicity

study

in rats, (5)

35month oral
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toxicity study in dog, (6) oral dose ranging embryo-fetal
development studies in rats and rabbits, (7) Ames test, (8) in
vitro chromosome aberration test, and (9) mouse micronucleus
test. These studies were previously reviewed on Aprifﬁﬁ, 1998
(initial submission) and on February 9, 1999 (amendment # 059).

These reviews are incorporated in the appropriate portion of the
present review.

PHARMACOLOGY :

H 199/18 1is a S-enantiomer of the racemic proton pump

inhibitor, omeprazole. It inhibits H'/K'-ATPase activity in
gastric parietal cells and thus blocks the final step” of the
gastric acid secretion. The R-enantiomer is H 199/19. The

structures of both enantiomers are shown in the following figure.

structures of H 199/18 and H 199/19 enantiomers.

H199/18 . H199/19

e OCH; . oCH;
CINAENM HiC AN o OCH,
| i N "OCHj4 | i
N s—(¢ x s—
N7 eHp TN NTCH” AN

Pharmacological activities of these enantiomers were
characterized in in vitro and in vivo preparations.

Primary Activity

In Vitro Studies:

Effects of Omeprazole and Jts Enantiomers on Acid Formation in
Isclated Glands:

This study examined the in vitro effects of omeprazole and its 2
enantiomers on acid formation in isolated gastric glands of
rabbits using an established model (Berglindh et al Acta*Physiol
Scand 96: 150, 1976). 1In this model, '‘C-aminopyrine (AP), "which
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is in the form of a weak base in parietal cells (at physiological
pH)., 1is protonated under acid secretion and accumulates in
gastric glands, which is measured. All 3 compounds signjficantly
inhibited histamine-induced acid formation in a dose=vrelated
manner in isolated gastric glands of rabbits (see figure below).
The IC,, values for H199/19 (0.27 * 0.052 mg/l)

were not
significantly different from IC,, of H199/18 (0.162 * 0.031

‘mg/l) . However, significant differences were found between IC,,
values of omeprazole (0.086 * 0.023 mg/l) and H199/19. The
potency of omeprazole was similar to its S-enantiomer (H199/18).
These studies suggest that inhibitory effects of omeprazole on
acid secretion can be attributed to both its enantiomers.

.. EFFECT OF K 168768, H 199719 AND
W 199718 IN GASTRIC GLANDS (neS).
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In Vivo Studies:

This study compared the in vivo inhibitory effects of 3 drugs
(omeprazole sodium, H199/18 sodium and H199/19 sodium) in a rat
model. In rats (fasted female Sprague-Dawléy) surgically
implanted with chronic gastric fistula (in the lumen close to the
glandular part of the stomach wall), gastric acid secretion was
stimulated by a 2-hr subcutaneous infusion of pentagastrin and
carbachol. The acid output (expressed as umol ‘H/30 min) in
gastric juice of these rats was calculated from volume (ml/30
min) measured as weight in grams, and sample acidity (mmol/L,
determined by titration to pH 7.00 in 30-min fractions). Four
groups of rats (n=10/group) were given oral (7 umol/kg) or iv (1
pmol /kg) dose of either vehicle or the test substance at 75 min
before the start of stimulation of the gastric acid secretion.
Rats had 1l-week of washout period between oral and iv tests.
These doses were selected from the dose-range finding studies
based on ED,, values for ac¢id output of omeprazole sodium. All 3
drugs, i.e. omeprazole sodium, H199/18 sodium, and H199/19 sodium
caused a significant inhibition of gastric acid secretion (181,
182 and 133 umol H'/30 min resp) (see Table 19 reproduced from
volume 1.4, page 96 in the current NDA).

APPEARS THIS WAY
ON ORIGINAL
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TABLE 19
Gastric Acid Output (Mean + SEM) After Single Administration of H 199/18, H 199/19
or Omeprazole to Rats
M
Admin. Compound Dose levels Gastric acid output
route pmol/kg mg/kg pmol H*730 min
v Vehicle 0 0 237+18
H199/18 1.0 0.35 168411
H199/19 1.0 0.35 143210
Omeprazole 1.0 0.35 157+17
Oral Vehicle 0 0 25619
H199/18 7.0 2.4 182+15
H!199/19 7.0 2.4 133+22
Osmneprazoie 7.0 2.4 18114
—-—-————————-——-——-——-————-—__———.______
Beth oral (181 vs 182 umol °"H/30 min) and iv (157 vs 168 pmol
'H/30 min) omeprazole sodium and H199/18 sodium caused a similar

acid output, whereas H199/19 sodium was slightly more potent, but

no significant differencés in antisecretory potency of 3 drugs
were noted.

ABSORPTION, DISTRIBUTION, METABOLISM AND EXCRETION (ADME) :

Study of In Vivo Racemization of H199/18 and H199/19 in the Rat:
(Study # 4146, Report # 3222-0320)

Methods: To examine 1if there was a partial
racemization of H199/18 or H199/19, rats
were given H199/18 sodium (batch # H9:1)
a dose of 40 uM/kg (~15 mg/kg). The id route was chosen to avoid
the acidic environment of the stomach, and to expoese the
compounds to the metabolic first-pass effect of the Iivare In
another group, rats was given H199/19 sodium (batch # H13:2) were
given intraduodenally at a dose of 40 uM/kg (~15 mg/kg) Blood

inversion or
(Sprague-Dawley, 4/sex)
intraduodenally (id) at
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samples were collected (by cannulation of the 1left carotid
artery) at baseline and at 5, 10, and 15 min, and at sacrifice

time (20-29 min). Both H199/18 and H199/19 were measured in
plasma using

method. The percentage of one
enantiomer compared with the percentage of the other enantiomer
was expressed as the enantiomer excess (EE), which is the
difference between the amounts of the S and R-enantiomers or vice
versa.

Results: Approximately 2% of the test drugs was determined as

the other enantiomer in plasma. In male rats, the EE was 97.4-
98.6% for H199/18 or 97.8-99.6% for H199/19. In females, these
values were 95.2-98.8% (H199/18) or 97-99.6% (H199/19)." These

results indicated there is very limited racemization or partial
inversion of H199/18 or H19%9/19 in rats.

Pharmacokinetic Study o meprazole Sodium, H199/18 ium, =nd
H199/19 Sodium Following Single ravenous and Intraduoderzl
Administration in the Rat
(study # 4151, Report # 3222-0336)

e~ 'r
Methods: In male Sprague-Dawley rats (n=5), omeprazole sodium

{batch # 51), H1%9/18 sodium {(batch # 600/93), and H19%/19 sodium
(batch # 600/93) were given intraduodenally (id) or intravenously
(iv) at a dose of 40 uM/kg (~15 mg/kg). Blood samples were
collected (by cannulation of the left carotid artery) at 0, 2, 5,
10, 20, 40, 60, 90, and 120 min after dosing. Both H19%99/18 and
H199/19 were measured 1in plasma using

— method (since earlier study showed that no racemization
of 2 enantiomers occurs in rats), with limit of quantitation of

——— MM/l in 0.25 and 0.5 ml of blood respectively.

Results: In male rats, after id administration, all 3 drugs
declined in a similar manner with the terminal half life of -10
min. The maximum plasma concentration of omeprazole sodium,

H199/18 sodium, and H199/19 sodium were reached within 5 min, and

were 22, 19 and 25 puM/1 respectively. The biocavailability (F) of
omeprazole sodium, H199/18 sodium, and H199/19 sodium were 39%,
33% and 49% respectively. The biocavailability of H199/19 was
significantly higher than the bicavailability of its S-enantiomer
(H199/18). After iv, the volume of distribution at stgaay'state
(vd,,) and total blood clearance (Cl) for all 3 compounds
(omeprazole sodium, H199/18 sodium, and H199/19 sodium) were
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similar (vd,, = ~— 1l/kg, CL = ml/min/kg). The results
are summarized in the following table.

~

Comparative pharmacokinetic parameters of omeprazole "=sodium,

H199/18 sodium, and H199/19 sodium, after single id and iv
administration in male rats. -

Parameters ID (mean) IV (mean)
Omeprazole H199/18 H199/1% Omeprazole H19%/18 B199/19%

vss (1/kg) -- -- -- 0.9 0.8 0.7
€l {(ml/min/kg) -- -~ -- 75 75 66
AUC (pumol.min/1) 220 168 283 §55 545 405
Ty, (min) 10 9 10 12 11 11
Toax (min) 3 3 2 -- -- --
Cux {(umol/l) 21.5 1.1 24.9 -- -- --
F (%) 39 33 S 19 -- -- .-

F%* = The biocavailability was calculated as the AUC ratio of each drug after id administration to
é
that after iv administration. 1 umol:= 0.35 mg

',r '.’
DOG: :

Pharmacokinetic S - m o) ium
Followi ed O Admini ti in
" (study # 23870, Report # 1300)

Methods: To compare the pharmacckinetics of the two enantiomers
of omaprazole (H199/18 and H199/19) after omeprazole
administration, 6 Beagle dogs (females) were given omeprazole
(H168/68, batch # 675-01) at 80 uM/kg (~28 mg/kg) by gastric
intubation (0.5 ml/kg) for 5 days. Pharmacokinetics of H199/18
was also compared to omeprazole following H199/18 magnesium

(batch # 404/95) at oral dose of 80 uM/kg (~29 mg/kg) by gastric
intubation. There was a 10 day wash-out period between the
administration of H199/18 and omeprazole. At the end of 5 days,
blood was collected at 0, 5, 15, 30, 60, 120, 180, 240, 300, and
360 min after dosing of each drug. Both H199/18 and omeprazole
were measured in plasma using
o= method. Both enantiomers were also measur€@ by s

_————  methods. The plasma samples with the highest
concentration of H199/18 were further analyzed for conversion or
inversion of H199/18 by chiral methods.
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Results: In dogs, after oral administration of omeprazole, the
peak plasma concentrations of omeprazole, H199/18 and HIS9/19
were achieved within ~25 min and declined with a mean elimination
half life of 30-35 min. Both mean plasma concentration and AUC
values of H199/18 were -~1.8 and 2.3 fold higher than those of
H199/19, respectively. After H199/18 magnesium and omeprazole
administrations, the C,, (47.5 pM/1 and 43.9 uM/1 respectively)
and AUC (2973 puM.min/l1 and 3823 uM.min/l1 respectively) of both
compounds were comparable. The half life of the two drugs were
also similar. The concentration of H199/19 enantiomer was
determined to be <1.5% after administration of H199/18 magnesium

in dogs, suggesting that very little racemization or inversion of

H199/18 to H199/19 occurred in dogs. The results are summarized
in the following table.

Comparative pk;armacokinetic parameters of omeprazole and H199/18 magnesium,
af:er S days oral (28 mg/kg) administration in female dogs

Parameters Omeprazole H199/18 Magnesium
(mean values) -
Omeprazole H19%/18 H199/19 ~ Hiss/as
AUC (umol.min/1) 1925 1329 569 2973
™, (min} 37 » 35 28 32
Teax (min} 25.8 . 25.8 25.8 18
Coax (umol/1) 22.0 14.2 7.7 47.5

AUC was calculated using the log-linear trapezoidal method, from zero to +-6 hLrs., and
extrapolated to infinity £rom the area calculated from elimination constant and the plasma

concentration in the latest plasma sample. 1 pmel = 0.35 mg

xcretion an ism -M¢c in s a cal
dministrati - m i Wi 4] -Om a
(23992) e

Methods: To study excretion of H 199/18 and to identify the
metabolites, three dogs were given a single oral dose (gavage) of
H 199/18-*C at 16 umol/kg (5.5 mg/kg). One dog received [*°C]-
omeprazole at 16 umol/kg (5.5 mg/kg). The special activity of H
199/18-*C was 0.63 kBg/nmol and 1.78 kBg/nmol of [°C]-
omeprazole. Urine and faces were collected for up to 120 hours
after dosing. The radioactivity was determined using -

— Parent compound and metabolites were
identified using e s

ezt

Results: The results indicated that 92% (H 199/18) and 87%
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(omeprazole) of the radiocactivity were recovered within 120 hours
after dosing. Of the total recovered radiocactivity 61% was in
feces and 31% in urine for H 199/18. For omeprazole, 57% ©f the
total radioactivity was in feces and 30% in urine. Both H 199/18
and omeprazole were extensively metabolized. Six major
metabolites (glucuronic acid conjugates) were identified in urine
which accounted for 54% (H 199/18) or 48% (omeprazole) of the
radiocactivity recovered in wurine during the first 10 hours
following dosing. The aglycones of these conjugates were the
major metabolites identified in feces which accounted for 26% (H
199/18 and omeprazole) of the radioactivity recovered in feces.
The parent compound was accounted for only <1% of the total
radiocactivity recovered.

To compare the similarities and differences between rats,
dogs, and humans, the results of pharmacokinetic studies of H
199/18 and omeprazole are summarized in the following table.

| rRat | Dog | Human
H199/18
Dose ID, 15 mg/kg GI, 29 mg/kg Oral, 20 mg
ID biocavailability,% 33 ) --- -
| Tnax, Min 3 18 96
Come: Mg/l 6.7 o 16.6 0.74
AJC, mg.min/1l 58.8 1040.5 88.2
Terminal T,,,, min 9 32 72
Cl, ml/min/kg 75%* . - -
Vss, 1l/kg 0.8* --- ---
Omeprazole
Dosing, mg/kg . { ID, 15 mg/kg GI, 29 mg/kg Oral, 20 mg
ID biocavailability,$ 39 --- ---
| Toax,_Min 3 25.8 78
| Crax, _ma/1 7.5 7.7 0.49
AUC, mg.min/1l . 77 673.8 48.3
Terminal T,,,, min 10 37 60
Cl, ml/min/kg 75* --- ---
Vss, l/kg 0.9* --- ---
ID = intraduodenal, GI = gastric intubation, * = following i.v. dose of 14

mg/kg, the human dose was given to GERD patients, 1 umol = 0.35 mg.

In summary, the maximum plasma concentrations of H199/18 and
omeprazole were reached quickly within 3 minutes after
intraduodenal administration in rats and within 18-26 minutes

after gastric intubation in dogs. The intraduodenal
biocavailability of H199/18 and omeprazole were 33% and 39%,
respectively, 1in rats. The plasma levels of H199/18 and

omeprazole declined quickly with terminal half 1life ~of 9-10
minutes in rats and 32-37 minutes in dogs. In humans, -the plasma



NDA 21,153
Page 11

levels of H199/18 and omeprazole declined slower than those in
rats and dogs with half lives of 1.1-1.2 hours in GERD patients.
In both rats and dogs, very 1little (1.5-2%) racemization or
inversion of H199/18 to H199/19 or vice versa occurs, sﬁggesting
that these enantiomers are resistant to inversion. Both H199/18
and omeprazole were excreted mainly in feces (57-61%) and in
urine (30-31%).

TOXICITY:

ACUTE TOXICITY:

The Comparisons of Acute Qral and Intravenous Toxicity Of-H199/18
Sodium, H199/19 Sodium and Omeprazole Sodium in Ra-s
(Study # T2816 and T2821)

Methods: The acute toxicity of H199/18 sodium (batch # 500/93),

H199/19 sodium (batch # 600/93) and omeprazole sodium .patch &#
51) after oral (gavage) and iv administrations were exa—ined in
male and female Wistar ratrs. All 3 compounds were dissoslved in
distilled water (at concentraticn of 70, 140 and 270 uM/ml, pH
1G.6-11.3) and saline (pH ,10.7-10.9, and given in volumes of 20
ml/kg) for oral and iv administrations, respectively. Additional
2 groups of rats (n=5/sex) were given omeprazole sodium (310
mg/kg) dissolved in buffered polyethylene glycol 400 (PEG400, pH-
10.3) or PEG400 alone (control animals) by iv administration. The
dosing information 1is summarized in a table in the result
section. All animals were observed for toxic signs and mortality
daily for 14 days. At the end of observation period, all animals
were necropsied and subjected to standard examinatiors. In
addition esophagus, stomach, duodenum, jejunum, ileum, <cecum,

colon and rectum were examined microscopically.

Results: After gral administration of H199/18, deaths were noted
at 510 (2 females died), 990 (one male + 3 females), and 2000 (4
males died) mg/kg. Deaths with H199/19 were found at 9%2 (1 M +
1 F died) and 2000 (4 M + 5 F died) mg/kg. Deatns after
omeprazol were 1 male and 5 females at 990 mg/kg and 3 males at
2000 mg/kg. All 3 drugs (at all oral doses) caused similar
clinical signs (reduced activity to unconsciousness, coupled with
reduced respiratory frequency and abdominal respiration). Also,
repeated clonic convulsions (associated with tremors, sal3vation,
dyspnea, cyanosis, ataxia and/or reduced motor activicy). were
observed at all doses of these 3 compounds, except at 530 mg/kg
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of H199/19 sodium. Convulsions (which lasted for 5 seconds) were
usually first observed within few min and continued
intermittently for wup to 1-3 hrs. Females in general had
clinical signs (also had lacrimation and dark colored urime) with
greater intensity and duration, as well as increased mortality
ratios. All surviving animals recovered from these abnormalities
within 23 hrs after treatment. Since no macroscopic changes were
noted, no histopathology in GI tracts were examined.

After iv administration, all 3 drugs (H199/18 sodium, H199/19
sodium and omeprazole sodium) showed similar clinical signs (at
all doses, including piloerection and lacrimation at higher
doses) as noted after oral administration. A marked local
reaction at the injection site was observed in the tail in all
drug treated animals and incidence and severity were increased
with the increase in dose and pH. In many animals it developed
into ulcerations. With omeprazole sodium given in PEG400, a more
pronounced reaction was observed with death within 4 min (all 10
rats died, vs none with the vehicle PEG400 alone). The vehicle
PEG400 itself caused reduced motor activity and increased
respiratory frequency in rets. Some animals displayed pulmonary
congestion due to agonal «circulatory insufficiency. The
mg;tality rate is summari%ed in the following table along with
the dosing information. '

Mortality rate in oral dose study in rats

Species {strain) No/Sex/Group | Doses (mg/kxg) Mortality rate Minimum Lethal
Wistar Rats Doses (mg/kg)

H199/18 Sodium

Males 5 S10 o 990
950
2000

Females £ 260 0 510
520
990 3

H199/19 Sodium

Males & Females s 510 0 990
990 1 male, 1 female
2000 4 males, 5 females

Omeprazcle Sodium

Males & Females 5 510 o] 990
990 1 male, 5 females
2000 (males) 3 males, i

¢l
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Mortality rate in the intravenous dose study in rats

Species (strain) | No/Sex/Group Doses (mg/kg) Mortality rate Mininum Lethal
Wistar Rats Doses (mg/kg)
- g
H199/18 Sodium e
Males & Females 5 180 0 310
310 1 male, 2 females

H199/19 Sodium

Males & Females s 180 310

310 5 males, 1 female

Omeprazole Sodium

Males & Females s
in saline ;23 g male 240 for males
310 f f 1
310 2 males, 2 females or temales
In PEG400 310 5 males, S5 females

In conclusion, the minimum lethal oral doses were 990 mg/kg
for all three drugs except for the females following H199/18
sodium (510 mg/kg). The minimum lethal iv doses were 310 mg/kg
for all three drugs except for the males after omeprazole (240
mgjkg). Major clinical';signs were reduced motor activity,
increased or decreased. respiratory frequency, abdominal
respiration, clonic convuisions in association with tremors,
salivation, dyspnea, cyanosis, and ataxia observed after both
oral and iv doses. Clinical signs in females in general were of
greater intensity and duration. All surviving animals recovered
from these effects within 22-23 hrs after treatment.

SUBACUTE/SUBCHRONIC/CHRONIC TOXICITY:

The Comparative 1-Month Oral Toxicity Studies of H199/18 Sodium,
H 1 odium m 1 ium om i t
(study # 93148, report # T2823)

Testi o) iegs: Astra Hassle AB,
Sodertalje, Sweden.

Study Started: December 14, 1993

il

Study Completed: June 2, 1994
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GLP__Requirement: A statement of compliance with the GLP
regulations and quality assurance unit was included.

Animals: Wistar rats (~7-8 weeks old), males 180-270 gj»{emales
130-210 g.

Drug Batch No.: H199/18 sodium, batch # 600/93,

H199/19 sodium, batch # 600/93,
Omeprazole sodium, batch # 51.
Omeprazole, batch # 599 and 660

Methods: The aim of this study was to compare the oral 1-month
toxicity of H199/18 sodium (the s-enantiomer of omeprazole) with

that of H199/19 sodium (the R-enantiomer). In addition, the
effects of the above 2 compounds were compared with omeprazole
sodium and omeprazole (neutral form) in rats. Four groups

(groups 1-4) of 10 male and 10 female rats were given oral
H’.99/18 sodium by gavage at 0, 15, 48, and 150 mg/kg/day (0, 40,

130, and 400 UM/ kg) for 1 month at volumes of
10 ml/kg body weight/day. Three groups (groups 5-7) of 10 males
‘and 10 females received the same dose of H199/19 sodium. Two

additional groups (groups 8-9) of 10 males and 10 females
rgceived omeprazole sodium,or omeprazole (batch # 599 for first 6
days, and batch # 660 during the remainder period of the study)
at 150 mg/kg/day. H199/18 sodium, H199/19 sodium, and omeprazole
sodium were dissolved in ‘purified water at concentration of 4, 13
and 40 uM/ml, whereas omeprazole was formulated as 40 pM/ml
suspension 1in 0.5% carbonate buffered hydroxypropyl methyl
cellulose solution. Control groups received the tap water only.
The dosing solutions from the first and the 1last day were
analyzed for concentration, pH, stability and chiral purity of

the test compound. The concentrations of the test substances
were 93-99% of the intended doses, pH varied between 8.3-9.1, and
all compounds were stable throughout the study. Additional 9

groups of satellite animals (groups 10-18, n=6/dose/sex) were
used for toxicokinetics and evaluation of thyroid hormone levels
(study # 93170, report # T2822). These rats similarly received
the same doses of all the drugs for 1l-month. Mortality and
clinical signs were observed once daily. Body weights and food
consumption were noted once weekly, and water consumption once
during weeks 1 and 3. Ophthalmological examinations were carried
out on all rats before and at the end of the study. Eyes were
examined with an indirect ophthalmoscope after application of
0.5% solution of tropic amide. Hematology, clinical chemistry
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tests, and urinalysis (following deprivation of food) were
carried out after about 3 weeks. Gross pathology and complete
histopathological examinations were carried out on all anifmals.

For toxicokinetics, blood was collected from the orbital- venous
plexus of the 4 male and 4 female satellite rats (groups 10-18)
at 10, 20 and 60 min after dosing on day 0, and of 4 males and 4
females of groups 1-9 at 10, 20 and 60 min after dosing following
l1-month of treatment (on days 32-35). The plasma’ concentration.
of omeprazole, H199/18, and H199/19 were measured by e

oo method with limit of quantification of —— pmol/l of
plasma. Blood for thyroid hormone levels were collected from 6
male and 6 female rats in each of 10-18 groups on days 25 and 26
of dosing. Plasma levels of triiodothyronine (T3), thyroxine

(T4) and thyroid stimulating hormone (TSH) were determined by
established methods.

Results:
1. Observed Effects: At 150 mg/kg/day, all 4 compounds caused

increased salivation in few rats during the last 2 weeks of the
study. This was observed shortly before or an hour after dosing.

. 4
2"‘.” Mortality: One rat died in the group of 15 mg/kg/day of
H199/18 on day 6. Two rats died in the group of 48 mg/kg/day of
H199/19 on days 4 and 6. Two animals died due to
bronchopneumonia and 1 due to circulatory dysfunction (which had
pulmonary congestion). None of these were treatment related.
3. Body Wei Foo mpti Water nsumption: The initial

and final (week 4) mean body weights were 208.2 g and 313.4 g
(male) or 165.3 g and 211.6 g (female), respectively in the
control group. In males, at 48 mg/kg/day of H199/18 and H
199/19, there was a significant decrease in the body weight gains
(with H199/18 by 14.5%, with H199/19 by 8.6%). At 150 mg/kg/day,
all 4 compounds caused a significant decrease in the body weight
gains in both males (by 24-25.9% and 24% with H199/18 and
H199/19, 12.7-16.3% with omeprazole sodium and omeprazole) and
females (by 19.6-25.2%).

The initial and final mean food consumptions were 22.8
g/animal/day and 25.7 g/animal/day (male) or 18 g/animal/day and
19.8 g/animal/day (female), respectively. At 150 mg/kg/ day,
food consumption was lower in females with all 4 compownds (by
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27.8-44.4%) . The individual variability in water concentration
was large, and therefore no conclusion could be drawn.

-~

4. Ophthalmoscopy: No treatment related effects were observed.
S. Hematology: At 150 mg/kg/day, a slight increase in mean blood

platelet count was observed in males (by 9-17%) and in females
(by 18-24%) with all 4 compounds. :

6. Blood Chemist Uri is: No treatment related changes in
serum or urinalysis were observed.

7. Qrgan Weights: Slight increase in the stomach (11-18%) and
thyroid weights (16-42%) were in all 4 drug groups mainly-at high
dose. Slight decrease in the spleen, thymus, and ovary weight
were also noted at high dose for all four compounds.

8 Gross Pathology: No treatment related effects were observed.
9. Histopathology: At high dose with all 4 compounds, minimal

foci of chief cell eosinophilia in gastric mucosa were observed
in 1-2 males and/or females (H199/18 sodium 1 of 10 males,
H;99/l9 sodium 1 of 10 ma;es, omeprazole sodium 2 of 10 males,
and omeprazole 1 of 10 females).

10. Toxicokinetics: The peak plasma concentrations were observed
at 10 min after dosing. The AUC, (omn Vvalues of H199/:i8 and
H199/19 were higher in females (by =~4-12 times) than in males,
and increased in both sexes unproportionately with increases in
doses (by 3-7 fold) at l1-month. AUC values were highly variable
(MtSD) with all 4 compounds. At 150 mg/kg/day, on day 0, no
significant differences in AUC of 4 compounds were observed.
However, after 1l1l-meonth, the AUC values at this dose were
significantly higher in males with omeprazole sodium than with
H199/18 sodium (1690 wvs 172 umol.min/l), which were due to a
large variability in individual AUC caused by 1 of 4 males with
omeprazole sodium. The results are summarized in the following
table.

APPEARS THIS WAY
ON ORIGINAL
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Mean plasma C,, and AUC values of H199/18, H199/19 (15, 48 and
150 mg/kg/day), omeprazole sodium and omeprazole (150 mg/ kg/day)
following oral (by ggvage) administration (1 pmol = 0.35 mg)

Day © Sex (M/F) 15 mg/kg/day 48 mg/kg/day 150 mg/kg/day
H199/18 Sodium M 0.30 3.18 16.7
Crax (BMOL1/1}

F 3.40 11.70 €5.8
AUC Mean * SD M 4.54 51.2 313 % 168
{umol .min/1)

F 52.60 221.0 2370 + 1340
H199/19 Sodium M 1.66 3.40 25.4
Cpax (pmol/1)

F 9.01 11.40 58.6
AUC Mean * SD M 25.1 69.2 537 % 205
(umol .min/1} N

F 167.0 275.0 2060 + B31
Qmeprazole Sodium | M -- - 25.7
C.,. (pumol/l)

F -- -- 51.5
AUC Mean * SD M -- -- S36 * 345
{(pmol .min/1)

F -- .- 1810 * 1420

n L4
Qmeprazole M -- - 17.1
C... (umol/1)

F 1 -~ -- 47.7
r ;.

AUC Mean * SD M -- - 528 t 280
(pmol .min/1)

F S q -- -- 2060 * 6BO
pay 30 ‘Sex 15 mg/kg/day 48 mg/kg/day 150 mg/kg/day
H199/18 Sodjum Mo 0.339 2.55 7.75
Crax (umol/1)

F 0.86 5.24 27.10
AUC Mean * SD M - 7.2 51.5 172 t 55
{pmol.min/1)

F 14.6 107.0 600 + 280
H195/19 Sodium M 1.51 5.86 22.5
Crax (HMO1/1)
= F 4.16 18.00 51.4
AUC Mean * SD M 28.5 105 ’ 636 * 505
{pmol.min/1)

F 77.8 496 1550 + 464
Omeprazole Sodium | M -- - 5.0
Coax (BMOl/1)

F - -- 50.5
AUC Mean + SD | M -- -- 1690 +2180
{umol .min/1) - e .

F -- -~ 1460 t 1000
omeprazole M - -- 10.0

Corax (HmMOl/1)

AR A TS ST
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—

(l-““°l - “lln/l)

1210 £ 555

-

-

No treatment related cha.f;ges in
T4 or TSH were observed as shown in the

11. Thyroid Hormone Levels:
plasma levels of T3,
following table

Mae3an plasma levels and standard deviations lor T3, T4 and TSH in rats,

m Growp  Test compound Daily Sex n Mean levels £ SO
= No. dose T3 T4 TSH
o wmothg namold  nmoli ng/mi
Ll 1 Vehicle 0 ™ 6 0.740.1 6128 7.8:1.8
] - - . F 6 10401 4010 642056
(o= ] 2 H199/18 sodom 40 M 6 08201 6135 80210
- - . - F 5 ’ .w-z ol
m"‘"" ) 3345  6.8+2.1
(Y] 3 . 130 M 6 08401 6027 9.111.7
o_ - - - F S 10802 3919 6.8
Kad [
[« T8 4 . 400 M & 000A% 6317  93x1a
- - .- F 6 1 .3:03‘ ‘721 0 5.5‘.'9.8
5 S M9 sodium 2D M B 10010 64217 Saxkd
e . . . F 5 11202 37210 E2¢15
(- -] 6 « 130 ™ 6 1.1202' 65i6 9.9:28
. . - F 6 12:0.18 4143 67106
. 400 M 6 09:02° 58+ 9234
. . F 6 124028 3746 6.4z14
8 Omeprazole sodium 400 M 8 1.120.12  76214% 99420
. - . F 6 1.2¢402% 41217 6.641.1
9  Omaeprazole 400 M 6 1.1402% 73:14 83218
. - - F 8

124023 34211 62409
* gionificantly ditferent from.comresponding control (ats in group 1.

These results indicate that oral administration of H199/18 sodium
(15, 48 and 150 mg/kg/day), H199/19 sodium (15, 48 and 15¢ mg/kg/
day), omeprazole sodium (150 mg/kg/day) and omeprazole 4150 mg/
kg/day) for 1-month caused a significant decrease in the body
weight gains (males by -13-26%, females by 20-25%), clinical
signs (increased salivation), and histopathological chagnes in
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the stomachs (minimal foci of the chief cell eosinophilia in
gastric mucosa at 150 mg/kg/day doses of all 4 compounds). The
effects of all 4 compounds at 150 mg/kg/day were similar. Also
at 48 mg/kg/day, both H199/18 sodium (by 14.5%) and H199/19
sodium (by 8.6%) caused a significant decrease in the body weightz
gains in males. The "no effect doses' of H193%/18 and H199/19
were 15 mg/kg/day in males and 48 mg/kg/day females.

3-Months Oral Toxicity Study of H 199/18 in Wistar Rats
(97477)

Iesting Laboratories: AstraZeneca R & D,
Sbédertidlje, Sweden

St m t 3] : February 5, 1999 and -
July 6, 1999

GLP Reguirement: Sponsor included a statement of compliance with
GL.P regulations and a quality assurance statement.

Animals: Male (180-290 g, ~8 weeks old)
. Female (140-200 g, -8 weeks old)
Wistar rats '

Dfug Batch No.: 602/97, 182/98

Methods: To evaluate the toxicity of H 199/18 in rats, H 199/:3
was given by oral gavage to rats (10/sex/group) at 0, 40, 20C,
and 800 pmol/kg/day (14, 69, and 280 mg/kg/day) for three months.
A separate group received ompeprazole by oral gavage at 4C?
pmol/kg/day (140 mg/kg/day). All animals were observed daily.
Individual body weights and food consumption were recorded
weekly. Water consumption was measured during weeks 0, 3, .and €.
Ophthalmoscopy was performed before dosing started and at the erd
of the study. Hematology, blood chemistry and urinalysis wers
performed after about 1 and 3 months of dosing. All animals wer=
necropsied on the day following the last day of dosing. Tre
organs were weighed at necropsy. Histopathological examinaticn
was conducted in the control, high dose, and omeprazole groups.

Histopathological examination was also conducted in tke
prematurely dead or sacrificed animals and the animals witn

relevant gross changes. The stomach and kidneys werse
microscopically examined in all animals. In the separate
satellite groups, plasma concentrations of H 199/38 werse

determined on day 1 and at termination. ~ .
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Results:
1. Clinical signs of toxicity: Ploughing the nose through the

cage bedding and salivation were noted shortly after dosing in
the mid and high dose groups.

-~

~-»

2. Mortality: One female in the mid dose group died rigHE after
dosing. Two females (one controcl and one high dose) were
sacrificed due to eye damage after blood sampling. These deaths
were not considered as treatment related.

3. Body Weight: The initial and final body weights were 210 and
392 g in control males or 161 and 230 g in control females.
Terminal body weight gain was lower mainly in the treated males
(16%, 13%, 28%, and 18% in the low, mid, high, and omeprazole
groups, respectively) than that in the control. Slightly
decreased terminal body weight gain was also noted in the high
dose females (7%) as compared to the control.

4._Food Consumption: Food consumption in the control group was
20-23.3 g/animal/day in males or 14.1-16.9 g/znimal/day in
females. Slight decreased food consumption was noted in the high
dose group.

4

5. HWater Consumption: No clear treatment related changes were
nsted. -’

6. Ophthalomoscopy: There were no treatment relatec changes.

7. Hematology: The mean concentrations of hemoglobin (Hgb),
hematocrit (Hct), mean corpuscular volume (MCV), and mean

corpuscular hemoglobin (MCH) were slightly decreased in the
treatment groups as compared to the control. Mean platelet count
was higher in -the treatment groups as compared to the control.
These results were summarized in Table 7 on page 42 in volume 16.
This table is attached below.

APPEARS THIS WAY
ON ORIGINAL

¢ o
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Table 7  Mean haematological values after 4 and 12 weeks' treatment

Measurement [ Week Males Females
code (unit) 1 2 3 4 5 1 2 3 4 5
B-Hgb 4 |I57 158 4%2¢  14K=c 1Rec 1152 M9 148 ¥ pauee
wL) 12 | 147 150 139%* 133+ 132v¢ 1 139 139 132 1265 2R+
B-Hat 4 1046 046 045 044 044" {044 044 044 043 043
(x1) 12 [0.44 045 042 o041 041" (042 042 040 039 3=
B-MCV 4 |539 544 X1 R1.6% St 556 552 553 549 554
()] 12 |53.4 S3.8 SRk 487 YR+ 1579 56.6 RV&Kv R[9v* &40
B-MCH 4 1186 18.7 +17.5°“ 1926 17.6% }193 189 IR7* 183" IR.6*
(re) 12 181 18] 169" 159°% 16.7%" | 194 188 17.6%% 64" 9.7
Platelets 4 1947 998 10R%* 4R 1WeT 1974 1035 w7 R a2y
{x10E9/L) 12 907 920 (016 11200 J1* | 913 1005 §026°° R4 qoaT

* p<0.05 ** p<0.01

Groups 1, 2, 3, 4, and-5 represent control. 14, 69, 280 mg/kg'day of H199/18, and 140 mg/kg/day of omeprazole.
resaectively.

8. Clinical Chemistry: Serum glucose was decreased (20-22%) in
males treated with H199/18 (high dose) and omeprazole at week 4
after dosing as compared to the control. This was also seen at
week 12 (16-17%). Slight decrease of serum glucose (1%5%) was
a¥so noted in the high dose females of H199/18 at week 12. Slight
increase in serum cholesterol was seen in the high dose group of
H199/18 e as compared to the control B e —
Serum bilirubin was increased in the high dose group of H199/18

—_— T as compared to the control e
Total serum protein was also increased in the treated females
~—————— ag compared to the control -

Serum gastrin level was increased in treatment groups and these
results were summarized in Table S5 on page 44 in volume 16. This
table is attached below.

Table 9  Mcan serum gastrin concentrations (2 h after dose) 2SD after 12
weeks' treatment

Males Females
1 2 3 4 S 1 2 3 4 5

Gasttin(pg/ml) | 90 340 1000 2000 1d0 | 67 S0 1200 2200 2000
222 =190 UK 2dH 22 | 228 2230 22000 24N 2300

-

Groups 1, 2, 3, 4, and S represent control, 14, 69, 280 mg/kg/day of H199/18, and 149 wg/kg/day
of omeprazole, respectively. )
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9. Urinalysis: Slightly higher urinary osmlarity was noted in

the high dose and omeprazole females (497-524 mOsm/kg, control =
370 mOs/kg) .

10. Organ Weights: The absolute stomach weight was increased by
8.4%, 25.3%, 25.8%, and 22.6% (male) or 16.5%, 26.3%, “48%, and
30% (female) in the low, mid, high dose groups of H 199/18, and
omeprazole group as compared to the control, respectively
{absolute stomach weight = 1.9 g in controcl males or 1.52 g in
control females). Increased absolute liver weight (25.7%) was
found in the high dose females as compared to the control
(absolute liver weight = 11.37 g in control males or 7.61 g in
control females). Decreased absolute thymus weight was noted in
the high dose males (37.5%) as compared to the control (0.33 g).
The absolute spleen weight was decreased by 10.4%, 12.6%, 23%,
and 21% in the 1low, mid, high dose groups of H 199/18, and
omeprazole group as compared to the control, respectively
(absclute spleen weight = 0.74 g in control males or 0.66 g in
control females) .

11. Gross Pathology: No gross changes were observed.
12. Histopathology: H@stopathological examination revealed

treatment related changes in the stomach and kidney and these
results were summarized in' Table 11 on page 47 1in volume 16.
Tifis table is attached beldw.

PEARS THIS WAY
o ON ORIGINAL

'
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Table 11 Incidence (no. of animals affected) of treatment-related
histopathological findings in the stomach
Sex Males Females
Group ) 1 2 3 4 5 1 2 3 4 5~
No. of animals 10 10 10 0 ]l W0 310 10~ 10
STOMACH '
Chiel coll eexinophilia Toml | - - £ 18 - - 2 W
Minimal | - - 5 2 6 - . 2 2 10
Sighe} - - - & 3} - . . s .
Moderate | - . - 4 - - . - 3 -
Mican scorc/gronp amd wer | 0 » a5 22 121 0 o 02 220 10
Vacunlated glundutar celh Total | - - - 6 L - - - 6 -
Miaimel | - - - - 1 - - - -
Slighl hd - - 6 . - - - 6 - -
Meun seore/groap and sey | 0 0 ® 1.2 e ] 4 ] v 12 0
Table 12 Incidence (no. of animals affected) of treatment-related
histopathological findings in the Kidneys
Sex » Males Females
Group 4 2 3 4 s|l1 2 3 4 s
No. of animals 10 160 10 160 Wi 10 10 W 110
KIDNEVS ,
1 Basaphitic cortical tubules Total | 2 - 2 9 6 - | - 7 2
Minimal | 2 - 2 6 6| - 1 3 2
Slight | - . - 2 - - - - 3 -
, Moderate | - - - 1 - - - - 1 -
Meum seorc/grmupamd sen | 0.2 00 02 13 06 0 a1 o 12 02
Inflommatory cell infiltration Total | ) 2 - R 1 - - - 1
. Minimat | 1 2 - 3 1 - - - I
Meun scorc/grmupand sen | 0.1 2 o &3 ot {0 o 0 a7 ol

Groups 1, 2, 3, 4,
of omeprazole, respectively.

treatment.

The mcan scores/group and sex have been calculated 10 illustrate the comparative degree of each
finding in the different groups. This is the total sum of the various degrees of change (minimal = |,
slight = 2, moderate = 3) times the number of animals affecicd at each does level and sex, in relation
10 the number of animals examined at each dose Jevel and sex (10M + 10F).

Toxicoki o

and 5 represent control,

14, 69,

higher after 3 month treatment than those
—This difference was not obvious in females.-; Plasma
levels of omperazole in both males and females were higher.after
3 month treatment than those after the first treatment.

280 mg/kg/day of H199/18,

and 140 mg/kg/da:r

Plasma levels of H 199/18 in males were

after the

Ad0J 31918504 1S38
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results were summarized in Table 4 on page 38 and 39 in volume
16. This table is attached below (1 pmol =~ 0.35 mg) .

Tablc 4 Doxe levels and exposure to 11199/18 or omeprazoke

Compound Dose Mcdian (range) Cmax Median (range) AUC®H-2p)
(emolll) (umol-minA) e
umol/kg Mg/kg Day 0 3 months Day 0 3 months
LI YOS
H 199/18 40 14 0.336 0.921 NC . 254
v ———
H 199/18 200 69 333 10.6 915 2713
H 199118 800 230 1472 407 557 1750
ORI An—————
Omcprazole | 400 140 142 179 472 986

NC = Not calcudated

Tabled  Dose levels and expisure to H199/18 or ameprazole (continued )

Compound Dosc Median (range) Cmax Mcdian (range) AUCw-2 w)
 (umol) (umot-min1)
umol/kg Mg/kg Day 0 3 months Day 0 . 3 months
Foemales )
=~ | H1vns | 40 4 0.453 0683 | NC 19.8
H199M18 | 200 69 29 646 |  am3 280
Eusmenumed S . A oo S en——
H1998 | 800 280 98.8 122 | 860 8450
. —, L AR A"
Omcprazole ] 400 140 387 766 | 2310 5870
R ra— O —— i N
NC = Not calculated

In summary, H 199/18 was tested orally in Wistar rats at Z,
14, €69, and 280 mg/kg/day for three months. Major treatment
related changes were decreased terminal body weight gain by 1€%,
13%, and 28% in the low, mid, and high dose males, respectively.
Slight decrease in the mean concentrations of hemoglobir=,
hematocrit, mean corpuscular volume, and mean corpuscular
hemoglobin and increase in the platelet count (up to 24% in high
dose males) were noted in the treatment groups. Histopathological
changes were mainly in the high dose group and these changes
included chief cell eosinophillia and vacuolated glandulgr cells

 J »
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in stomach and basophilic cortical tubules and inflammatory cell
infiltration in kidney.

13-week Oral Toxicity Study of H 199/18 in Spragque-dawlev Rats

(265/84) -
Testi b tori : [ ]
Study Start and Completion Dates: October 28, 199é and

July 27, 1998

GLP Requirement: Sponsor included a statement of compliance with
GLP regulations and a quality assurance statement.

Animals: Male (150-210 g, -6-7 weeks old)
Female (120-170 g, ~6-7 weeks old)
Sprague-Dawley rats

Drug Batch No.: HT0S16-01-03-01, HT0917-01-03-01,
HT0887-01-01-03, HT0888-01-01-02

Methods: To evaluate thefﬁoxicity of H 199/18 in rats, H 1%9/18
was given by oral gavage to rats (10/sex/group) at 0, 40, 200,
armd 800 upmol/kg/day (14, 6%, and 280 mg/kg/day) for three months.
A separate group received omeprazole by oral gavage at 400
umol/kg/day (140 mg/kg/day). All animals were observed daily.
Body weight, food consumption, and water consumption were
recorded weekly. Ophthalmoscopy was performed before dosing
started and during week 12. Hematology, clinical chemistry, and
urinalysis were performed during weeks 4 and 13. All animals
were necropsied at termination. The organs were weighed at
necropsy. Histopathological examination was conducted in the
control, high dose, and omeprazole groups. Histopathological
examination was also conducted in the animals with relevant gross
changes. The stomach, liver, spleen, kidneys, and thymus were
microscopically examined in all animals in all groups. In the
separate satellite groups, plasma concentrations of H 199/18 were
determined on day 1 and at termination.

Results:
1. Clinical signs of toxicity: There were no treatment related

clinical signs of toxicity observed.

i

2. Mortality: There were no deaths in this study.
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3. Body Weight: The initial and final body weights were 191.8
and 453.5 g in control males or 155.1 and 276.1 g in control

females. The terminal body weight gain was comparable in all
groups.

-

4. Food Consumption: Food consumption in control group wzé 23-30
g/animal/day in males or 18-21 g/animal/day in females. Slight

increased food consumption was noted in high dose females and
omeprazole group.

5. Water Consumption: Water consumption in control group was
28-36 g/animal/day in males or 22-30 g/animal/day in females.
There was dose dependent increase in the water consumption. This
was more obvious in the high dose group and omeprazole group.

6. Ophthalomoscopy: There were no treatment related changes.

7. Hematology: Decreases in the mean concentrations of
hemoglobin (Hgb), packed cell volume (PCV), mean corpuscular
volume (MCV), and mean corpuscular hemoglobin (MCH) and increase
in the mean platelet count were found in the high dose group and
omeprazole group as compargd to the control. These results were

summarized in Table 4 on page 54 in volume 1.17. This table is

attached below. :
e L 4

APPEARS THIS WAY
ON ORIGINAL

'
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Haematology Table 4, Appendix 4

BEST POSSIBLE COPY

tHeasuremert Weer Males
code (umt)
1M ™ ™ M irproxirate M (approximate §
relative to controll relative to contrcl!
e (g/dL) 3 15.8 15.2 15.3 34.0°+% (114 less) 314.0%8+ 18 less)
13 16.2 1.9 16.0 14.2¢¢* 128 less) 14.64%¢°5010% less)
PCY (Y) 4 48.0 46.3 47.1 43.7¢¢* (9% laas) 43.7%% (9% lums)
13 47.8 46.7 46.3 41.3%e* (13} laaan) £2.7%%¢ (118 lass)
MCY (L) ‘ 58.8 $9.3 57.9 34.0%¢* (7} lams) . S5_0%*e (8% lems)
13 53.5 3.9 1.1 49.0%* (B\ lass) 46.9%¢¢ (12% lemas)
HMCH {pg) 4 19.4 19.5 16.8 17.80¢* (304 lems) 17.6%*¢ (94 less)
13 36.1 18.3 17.? 16.7* (0% lesw) 16.0°%** (12¢ lema)
Platelets 13 N 1084 $71 1240+¢* (338 mxxe) 12514* (340 mcaw)
11000/ ~vren)
~ Py, 0%
*> P<0.01 -~
evy ©¢(.0C2
Heasursment - week Females
code (unit)
AF 2F r 4F (approximaze § SE (apprcr.imate %
relative to Sontrol! relative to control)
w  (g/3L) 4 15.¢ 15.1 14.8° 14.2*** (104 laess) 14.7%% (7% less)
13 15.1 4.9 14.2 12.3** (198 lass) 13.4 (118 lass)
PV (V) ¢ 41.1 TR 4.8 43.00¢¢ (34 less) 43.9%% (% less)
13 2.0 41.6 7.6 35.17¢ (168 lows) 37.0 (108 lass)
e~ MOV (fL] 4 53.7 Shws s5.1 54.29¢ (6% laas) 55.2 (4% lass)
13 53.9 53.8 81.2 48.4%* (10§ lams) 49.4° (3% leas)
MCH 1p3) 4 19.4 19.2 16.2- 17.900¢ (8% lans) 10.5 (5% less)
13 19.4 ‘19.2 18.0" 1€.8°7* {134 lasg) 12.8** {10V Qeas)
Platelets 4 1038 13102 31109 1192 (184 atw) 1037
{1000/ =)
13 1921 497 104% 1263*°* (34 =more) 1116 (9% moce)
* P0.0S
- e P<i. 0}
e Py, 01
Groups 1. 2, 3, 4, and 5 represent control, 14, 69, 280 mg/kz/day of H199/16. and 140 mg/kg/da-
of omeprazole, respectively. B

ON ORIGINAL
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8. Clinical Chemistry: Slight changes of total bilirubin,
unsaturated iron binding capacity (UIBC), total iron binding
capacity (TIBC), and serum iron level were noted and these

results were summarized in Table 5 on page 55 in volume 1.17.
This table is attached below (Groups 1, 2, 3, 4,

and 5 represent
control, 14, 69, 280 mg/kg/day of H19%9/18,

and 140 mg/Rg/day of

omeprazole, respectively).
Clinical chemistry  Table 5, Appendix §
Measurement Week Males
cxze (unit)
M M 3™ M {approxamate % M {approximate 8
relative €0 control) relative to contrsl)
T BPILY [] 1.7 2.1 1.7 2.9%** (M8 more) 2.2 (29% mooe)
{umol/L)
13 1.6 2.0 1.8 2.5%¢ {564 more) 1.9 (190 move)
Glucose 3 - - - - ]
Fe (umol/L) ¢ 30.2 45.3 66,5 53.1 3.8
14 30.6 $0.1¢ 6D . 788 . Teer (2234 mone) $2.00¢2 (1034 noTw)
VIBC (wol/L) S €5.0 86.5  44.2 78.6 (218 morw) 82.4* (270 move)
14 5.2 -}1.: 9.2 13.6°+** (I3% less) 36.6 (M\ less)
TI®C (umol/LY 3 105.1 104.8 110.2 131.7 (25% more) 119.2 (13% move)
- 14 5.8 65.9 9.5 112.3°%¢ (31} wore) 98.6 (154 more)
&~ = No changs -
Ta clight increase
= zlight decreas2
* P<0.CS .
s P<0.7)
ve> P<0.001
Measuremen: Weelk Females
2ode (unit) .
1F 2F 3F 4F (approrimate SE lapproximate §
relazive to control) relative to> control)
T BILI 12 2.2 2.4 2.6 3.2* (43% more) 2.9 (32% moYe)
tuml/L!
¥ 4 - ] 1 t ]
fo tuwmol/L) S 72.4 83.1 62.17 3B.7** (474 less) 4€.6* (6% lams)
14 9.2 63.1 82.3 €5.2 5.5
uiar L 31.5 25.6 4.5 92 .50 (1!‘! lﬁmn) 72.9** (133% move)
iurol/L)
14 40.3 2.6 16,2+~ €6.9* (640 moxw) 33.2
TIEC ] 103.7 106.% 110.9 131.200%  (27% mYW) 119.5* (158 moTe)
(w1700
14 99.5 104.7 99.6 3132.1%* (33% mow) 108.7 (9% more)
—= No chanye T
1= slistht increase >~ .
b= zlictc decreass
* P<0.0=
= PcQ.0)

A A<V A L
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Serum gastrin level was increased in treatment groups and these

results were summarized in a table on page 57 in volume 1.17.
This table is attached below.

Mean serum gastrin concentrations (24 h after dose) £SD after 12 weeks' treatment

Males Females
1 2 3 4 5 1 - 3 4 S
Gastrin (pyrall 16O 140 40 1300 %0 16 150 0o 2000 1100
< 230 530 2600 1460 5 360 440 2600 $600

Groups 1, 2, 3, 4,
of omeprazole, respectively.

and 5 represent contreol,

14, 69,

280 mg/kg/day of H199/18,

and 1:0 mg/kg/day

There were no treatment related changes in the plamsa thyroid

hormone level (T, and T,)

9. Urinalysis:
10. Qrgan Weights:

Increases in the stomach,

There were no treatment related changes.

liver,

and kidney

wreights were found mainly in the high dose group and omeprazole

group.
58 in volume 1.17.

R4

. Organ weights  Table 7, Appendix 9

These results were summarized in Table 7 on pages 57 and
This table is attached below.

.Graan Males
weightig) §

™M ™ M (approraimate 4M (approvimate § M (approxamate §

. r=]ative to control) r2laztyive to coantrol) relative to contral)

Stzmach 1.9;-'8 2.462% 2.964%%¢ (50% move) 2.902¢7* (47% moTe) 2.746%s2 (39% EOO®)
Liver 1<.941 15.092 14.318 14.732* (14% mOYW) 14.613 (13¢ norew)
tagney 2.3%: 2.5%86 2.81% 2.623 (108 mcxw) 2.63% (1194 moge)
HeaZt - - ] 1 1

ON ORIGINAL

i ol
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orjan Females
wveight(g) ¢

iF oy 3 3flapprovimate 3 4AF tapprovimate SF tapproximate &

relative to relative to conecol) telative o
eErtInl ) contradl
-

Stomach 1.470  1.724°  1.879%**(28% mpre) 2.059%+r (408 moxe) 1.998%¢¢ (368 wore)
Liver 8.206 B.148 8.51¢ 10.523¢¢¢ (26% wmoce) 9.090 (118 more)
Kidney 1.582 1.620 1.%0 1.709 (9% acpe) 1.02* (A48 more)
Heart - - - 1 '
f organ weights age adjustad to overall mean DRSIOPSY braind weight
~= No change

t= glight increase

i= slight decreass
* P<0.05

*e &0.01

eve £<0.00L

Groups 1, 2, 3, 4, and 5 represent control, 14, 63, 280 mg/kg/day of H195/18, and 140 mg/kg/da:
of omeprazole, respectively.

11. Gross Pathology: Dark focus in the stomach was noted in 6
high dose males.

L

12. Histopathology: Histopathological examination revealed
tyeatment related changes,in the stomach and kidney and these
results were summarized in a table on page 59 in volume 1.17.
This table is attached below.

APPEARS THIS WAY
ON ORIGINAL

i
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Incidence of treatment-related findings in the stomach

Sex Males Females
Dose group 1 2 3 4 s{1 2 3 4 s
No. of animals 10 10 10 10 10§10 10 10 10 10 -
STOMACH
Chief cell eosinophilia Toal | - 1 7 10 9{- - 8 10 9
Minimal [ - 1 6 1 8|- - 4 3 7 o
Skght | - - - 6 1[/- - 1 6 2 "
Moderate | - - 1 3 |- - . 1 . a
Acanthosis Total { - - - 7 2(- - . 2 .
Mmmal { - - - 5§ 2|.- - - 2 . '
Hyperkeratosis Total { - - - 8 2(- - - 2 . ",
Minimal | - - - 2 2. < - 2 . i Py
s‘iﬁ“ - - - 6 - - - - - - “
, _ &
Incidence of renal basophilic tubules | auad
E&u Males Females m
Dose group 1 2 3 4 5|1 2 3 4 5 ‘:’
No. of animals 10 10 10 10 10{10 10 10 10 tO °
KIDNEYS ¥ -
Basophilic cortical tuboles Total {3 2 8§ 8 7|2 2 8 5 -
. Minimal } 3" 1 4 4 4}2 1 2 2 4
' © Slight | - - 1 3 3|- - - 3 1
Moderate | - 1 - 1 -}{- - .- 3 .

Groups 1, 2, 3, 4, and 5 represent control, 14, 69, 280 mg/kg/day of H199/18, and 130 mg/kg/day
of omeprazole, respectively.

13. Toxicokinetics: In general, plasma levels of H 199/18 were
higher in female than in males. This difference was more obvious
after 3 month treatment. Plasma levels of H 199/18 were
accumulated over time. These differences were also observed in
the omeprazole group. These results were summarized in a table

on page 52 in volume 1.17. This table is attached below (1 upmol
= 0.35 mg).

¢ ol

APPEARS THIS WAY
ON ORIGINAL



NDA 21,153
Page 32

- Dose levels and exposure to H 199/18 or omeprazole

Compond Dose Median (mnge) Crrese Medhan (range) AUC(0-2 h)
() ;
| mphpdey|  Devi 3 mongs Day 1 3 ot
Males
Hi19ns ) 14 .10 028 NC NC =
A 1918 20 %) 064 | 182 I NC &7 ’
H1%N8 %0 ) 393 | w.s_ r 1% I %09
| o e J
Omeprsmole | 400 140 a3 | 609 prof | 33
~ . \ a
H1998 40 7] o3 | 053 NC | 2
5 Nenmm————— pow—————_ AR
H 19918 200 (7] r 066 i ns n i 39
Awws | %0 ™1 w4 ) s | e | 80 ]
,) PEERRIIOSRY <
400 10 116 T ous T m 2110 -
Oxncpraacie l | i |
NC = Not calculated ’ - =

In summary, H 199/18 was tested orally in Sprague-Dawley
rats at 0, 14, 69, and 280 mg/kg/day for three months. Decreases

(4-19%) in the mean concentrations of hemoglobin (Hgb), packed
cell wvolume (PCV), mean-’ corpuscular volume (MCV), and mean
corpuscular hemoglobin (MCH), and increase (5-34%) in the mean

pratelet count were found sin the high dose group and omepra:zole.
group as compared to the céontrol. Histopathological changes were
mainly in the high dose Qfoup and these changes included chief
cell eosinophillia, acanthosis, and hyperkeratosis in stomach and
basophilic coritcal tubules in kidney.

DOG:
3-Month Oral (gavage) Toxicity Study in Dogs
) (97103)

Testing Laboratories: Sponsor’s laboratories:

Safety Assessment, Leics, England

Safety Assessment, Sodertalje, Sweden

tu c i te: June 9, 1997 and
September 21, 1998

GLP Requirement: Sponsor included a statement of compliadawlce with

GLP regulation and a guality assurance statement. T
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Animals: Male: 9.0-14.6 kg, 7-10 months old

Female: 7.3-11.8 kg, 7-10 months old
Beagle dogs

Drug Batch No.: 602/97 >
Methods: To evaluate the toxicity of H 199/18 magnesium in dogs,
dogs (3/sex/group) were given H 199/18 at 0, 0.65, 5.5 and 28 mg/
kg/day for 3 months by oral gavage. Omeprazole magnesium at 28
mg/kg/day was also given as positive control. Both H 199/18 and
omeprazole were given in suspension in 0.5% hydroxy- propylmethyl
cellulose. The basis of dose selection was not provided in this
submission. The clinical sign of toxicity was observed daily.
The body weights were recorded weekly. Food consumption was
recorded daily. Ophthalmic examinations were conducted before
treatment started and during week 12. ECGs were performed
pretest, on day 2 and during weeks 5 and 12. All recordings were
taken ~20 minutes after dosing. Hematology, clinical chemistry
and urinalysis were determined before treatment and during weeks
4 and 12. The blood samples were taken before each dosing during

weeks 4 and 12. Gastrin level was determined before treatment
and during week 13. All. animals were necropsied at termination
and organs were weighed. Histopathological examination was

conducted in all animals necropsied at termination. Plasma level
of test drug was determined on days 1, 29 and 84.

4

Results: .
1. Clinical Signs: Head nodding, unsteady gait and subdued
behavior were observed in the high dose males. Red/brown urine

was noted in the high dose animals and the animals treated with
omeprazole.

2. Mortality: There were no deaths.
3. Body Weight: The mean initial and final body weights in the
control animals were 12.7 kg and 13.5 kg (males) or 9.1 and

11.5 kg (females), respectively. There were no treatment related
changes.

4. Food Consumption: There were no treatment related changes.
5. Ophthalmoscopy: There were no treatment related alterations

observed during the study.

>

-

6. ECG: There were no treatment related changes.



NDA 21,153 -

Page 34
7. Hgmatolqu: There were no clear treatment related changes.
8. Clinical Chemistry: Cholesterocl level was increased by 25-40%

mainly in the mid and high dose groups and omeprazole group.
Serum gastrin level was increased in all treatment droups as
compared to the control and this information was summarized in a
table on page 36 in volume 1.18. This table is attached below.

kGastrin Levels at Week 13
Dose Level A . .
-evel | | Basal (pg-ml™) Food Stimulated (pg-m!™*)
JGroup Compound | (molkg'-day™) PE P
[mgkg'-day') | .30 0 30 60 | % | 180
min min min min min min -
1 Vehicle 0 a a 53 a a a
*16
2 H 199/18 1.9 {0.65) a a 170 130 10 {20
140 *80 =90 =60
3 H 199/1R8 16 [5.5) 320 310 700 650 610 500
=300 | «270 | 2210 390 | 2360 | 2270
4 H 199/18 80 [28]) 240 140 620 500 460 520 .
+£210 | £110 | 2290 =230 | +£230 | »380
¥ 5 Omeprazole 80 (28] 180 160 470 410 370 340
«f50 | =140 | =210 | =160 | =110 | =140

Individual gastrin levels <50 pgml™ ‘are set at 25 pg'ml™* in calculation of the

means.
a = No mean levels were estimated when more than 2 out of 6 concentrations were

<50 pgml™.
9. Urinalysis: There were no treatment related changes.
10. Qrgan Weights: The relative stomach and liver weights were
increased in the treatment groups and this information was
summarized in a table on page 36 in volume 1.18. This table is

attached below.

APPEARS THIS WAY
ON ORIGINAL )

'
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Retative Mean Organ Weights (% of body weight)
IM{2M | 3M | M | SM IF 2F 3F | 4F | SF
Stomach 099 1 1151148 136 | 161 J 102 | 1.14 | 1.34 1 1.23 | 146

(% difference) - +16 | +49 | +37 | +63 - +12 | +31 | +21 | +43 -
Liver 342 13521366 ]380 ) 388 § 349|358 |3621377]4.12
(% difference) - +3 +7 +«11 1 +13 - +3 +4 +8 | +18
11. Gross_ Pat : There were no treatment related changes.
12. Mic copic ath : Histopathological changes were

limited in the stomach and the incidence and severity of these
changes were summarized in a table on page 37 in volume 1.18.
This table is attached below. -

Group IM{2M |3SM i aM | SM | IF | 2F | 3F | 4F | SF
No. Ammals 3 3 3 3 3 3 3
Mucosa! hyperplasia 0 i 3 2 o 3 3 3
Mean severity - 101 17}1151)20 - - 10 {134 17
Chaef cell atrophy 0 1 3 3 3 o 1 3§02 3
Mean sevenity - 101131131120 - 10} 1.7 1101 20
Mucosal fibrosis 0 1 3 3 3 1 0 2 2 3

 Mecan severity
Inflammatory cells Lamina propna

1011011041201} 10

O
o
»N
W
ol:
ol
[=]
o
—

Mean severity -. 1.0 . 101 23 - - . . 10

Focal necrosis, gastric glands Y 0 0 1 2 0 0 1 0 1

Mean severity - - - 101201 - - 1.0 - 2.0

Sum of mean severity scores 0 40 | 40 ;58 | 10 §1.0]10) 47 | 48 | 7.7

Total severity scores 0 4 12§13 | 27 1 1 11 9 17
13. Plasma Level of Test Drug: There was no significant
difference in the plasma levels of the test drugs. between days 1,
29, and 84. The overall mean values on days 1, 29, and 84 were

provided. The maximum plasma levels (Cy,) of. the test drug were
2.93 + 1.7, 17.9 + 6.3 and 75.4 * 24.1 pmol/l in the low, mid and
high dose groups, respectively. The AUC values were 169 * B85,
1100 + 410 and 5140 + 1890 pmol.min/l in the low, mid and high
dose groups, respectively. The C,,, and AUC of omeprazole were
65.5 + 16.8 pmol/l and 5310 % 2030 upmol.min/1, respectively (1

pmol = 0.35 mg) . B

-



NDA 21,153
Page 36

In summary, H 119/18 was tested in dogs at 0, 0.65, 5.5, and
28 mg/kg/day for 3 months by oral gavage. The major treatment
related changes were histopathological changes in the stomach
including mucosal fibrosis and hyperplasia, Chief cell atrophy
and focal necrosis in all treatment groups including omeprazole.

Serum gastrin level was increased in all treatment groudps. The
stomach was the target organ of toxicity.

REPRODUCTIVE TOXICITY:

Segment II al Tera ical Stu o 99/18 in Rats
(97469)
Testin abo ry: Astra AB, Safety Assessment -

Sodertalje, Sweden

Study Start and Completion Dates: February 23, 1998 and
April 23, 1999

GLP and QAU Compliance Statement: Sponsor included a statement

nf compliance with GLP ,regulation and a quality assurance
statement. '

"Afimals: Females (190-310%3, ~10 weeks old)
Sprague-Dawley rats

Methods: To evaluate the teratological potential of H 1929/18, H
199/18 was given to pregnant female rats by oral gavage at 0, 14,
69, and 280 mg/kg/day during Gestation Days 6 through 16. An
additional group of pregnant rats was treated with omeprazole at
140 mg/kg/day. The dose selection was based on the results of a
dose ranging study in pregnant rats (study #97207). In this
study, the high dose of 280 mg/kg/day markedly decreased body
weight gain during first three days of treatment. Therefore, the
high dose of 280 mg/kg/day was selected for the current study.
All dams were observed daily for clinical signs of toxicity and
mortality. Body weights and food consumption were recorded daily.
All pregnant rats were sacrificed on Gestation Day 21 for
assessment of fetal viability, weight and morphology. ’

Results: There were no deaths in this study. “Ploughing” with
nose in the cage bedding was noted after dosing in one mid dose
rat and most of the high dose rats. The body weight gain during
the treatment period (pregnant days 6-16) was decreased’ by ~8%
and 20% in the mid and high dose groups, respectlv ly, as
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compared to the control. This was consistent with the decreased
food consumption in the high dose group (18.9-25 g/day) as
compared to the control (21.3-27.6 g/day).

Number of corpora lutea and implantations were not adversely
affected. Fetal examination did not reveal any sigpnificant
treatment related changes in number of dead and live fetuses,
body weight of the live fetuses, placental weight and sex ratio.
The results were summarized in Table 5 on pages 123 and 124. This
table is attached below. . .

Table 8 Cesarean data

LACS96-07/06 LACIIEP/} bl *e KUN DATE: 11701799 TIME: 11208

-

INTERGROUP COMPARISON OF PREGNAMCY DATA PAGE: 1

T-TRST1- OGROUP 2 CONPAKED WITH AlL OTHER GROUPS t* P<0.0% *» P < 0,01, TWO BIDRC)

aoRovr 3 oy 2 GROUP 3 CROUP 4 GRor S
B 199/10 B 199/18 R 199719 OMEZPRAZOLE
° 40 200 80¢ 0
UMAL/ X6 UMOL/XG OMOL/KG UMOL/ KG oMot / RG

wamaop pranddy

MMDSR OF PRIGMANCIES 2. 22 23 24 24
-, _
WUKSER OF TERALSS WITS LITTERS .
(TOTAL) b} 22 3] 28 24
Y 100.0 100.0 100.0 100.0 100.0 u
P roxagn o INTERCORNDNT DEATHS o” ° ° ) o
- [4
WNEER OF PEMALES AT TERM w1TH :
RESORPTIONS ONLY LK J [ ] » [} 0
(o
2 pazr oF FENALES WITS ABCRTIONS ) 0 0 o 0
é GRAVID VTERUS WEIGET (G) ~ (MRAX) 2.2 W 0.5 80.5 W 9.8 W 80.2
. (8.0.) 18.2 10.% 8 1.1 16.3
(NUMPTR OF VALUZS) 122) {22) 122) 12%) 124)
TOTAL WOMAZR OF LIVE POETUSES 1% %0 214 P 0 o
v MALES $1.8 TN 48.2 83.4 52.9 P
LITTER WEICKHT (G) (BAN) 62.4 6.3 61.3 1.8 61.0 )
* (s.0.) 14.6 8.0 7.1 9.6 s o
(WUMBER OF VALUES) 123) 122 (23 (24) 124)
PORTAL WEDGHT (G CHRAN) 5.2 S.10¢ 5.1 s.2 5.2 ° _
: “ 15.9.) 0.4 0.4 0.% 0.4 8.4 -U
(MRMAEY OF VALUZS)  (273) {2901 (210) 1201) (3

Wi The weight of one gravid stecus is nissing

i o
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INTERCROUP COMPARISON OF CAESARIAN DATA AT TERMINATION 1 TR
i T-TEIT;= OROUP 1 QORPARED NITE ALL OTHER GROUPS {t* ?2<0,0% ¢t P < .01, TWO 31
GROUP 1 GROWP 2 GROUP ) OGMOUP 4  OROUP B -
B 199/18 B ITIIC K 139718 OMEPRAIOLY -
0 “ o qor 400
DOL/KG UNOL/ %G UNOL/ XS WOL/KG NOL/KG

MIEER OF CORPORA 1UT2A

(4, 15} 14,2 4.2 13.0 13.1¢ 1430
(3.0.) 1.9 1.6 1. 1.% 2.2
{MMRRR OF VALVRS ) 2N ¢22) (23) (24) (2¢)
MAIBIR OF IMPLANTATIONS  (TOTAL) 20 2% 206 2%0 ws
{maN) 12.¢ 13.% 13.4 13.1 12.4
18.9.) 3.9 1.9 1.4 1.1 2.0
(NUMDER OF VALURE) 123 (22) 23 (24) (34)

PRE-INPLANTATION LOSS (ADJUSTED')

(A} 12.3 48 9.0 1.9 n.}3
§ PROPORYTION OF LITTERS AFFECTED L3723 /22 17/23 s 13734
L
§ SUMBER OF PORTUSRES {TUTAL) 278 9% 74 81 ] 1y
{IRAN) 12.0 13.2 1.9 11.7 11.?
15.D.) 2.9 1.6 1.6 1.7 1.9
S OF INPLANTATIONS 96.5 ”. 93.0 6.9 4.0

INTRA-UTERINE DEATHS

TARLY  (TOTAL) 14 . 7 10 9 17
L) 0.4 - 0.3 9.4 9.4 0.7
(5.D.) 0.7 0.6 0.6 0.6 0.7

" LATE (TOTAS) 1 o 1 Q 1
o (MRAN) 0.0 » 0.0 0.1 0.0 0.8
{$.0.} 0.2 e.0 0.3 8.0 .2

TOIL {TOTAL) 10 7 12 4 10
(MBAN) 0.4 0.3 0.3 0.4 0.8
(8.0} 0.7 0.¢ 0.6 S.6 9.7

POST INPLANTATION LOSS

(3 1] 3.5 2.4 4.2 3.1 €.0
PROPORTION OF LITSTAS AFTICTSD 8/23 6/22 11723 8/24 18/2¢

a) I2 the swwber of eorpora.lnn wae less then the number of isplantatioms,
the Aunber of corpors luted was sdjusted to equal the Aumber of implastations

There were no treatment related changes in the major
malformations. One control fetus had right sided aortic arch,
bilateral absence of renal papilla and increased dilation of the
urethra (bilateral). Another control fetus had agnathia. These
two fetuses were from two separate litters. Two fetuses from
same litter in omeprazole group showed bilateral undescended
testes. There were no clear treatment related changes in the

minor defects and variants. These results are summarized in the
following table. :
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Major Malformations

Parameter Control 14 mg/kg/day 69 mg/kg/day 280 mg/kg/day Omeprazole
# Fetuses (litters) | 276 (23) | 250 (22) 274 (23) 281 (24) 280 (84)
External and Visceral

Agnathia 1

L

Right sided aortic 1 (1)
arch

Undescended testes 2 (1)

# Fetuses (litters) 137 (23} 144 (22) 137 (23) 139 (24) 140 (23)
Skeletal
No major defects were
detected.

In summary, in the Segment II teratological reproductive
toxicity study in rats, H 199/18 was given to rats by oral gavage
at 0, 14, 69, and 280 mg/kg/day during days 6 through 16.
Maternal toxicity was evidenced by decreased body weight gain in
the high (20%) dose group. There were no significant treatment
related changes on number cf corpora lutea, implantations, number
of dead and 1live fetuses, body weight of the 1live fetuses,
placental weight, and sex ratio. There were no treatment related
changes in the major malformations. H 199/18 was not teratogenic
in this study. *

-r~ [ 4 R
ent II 1l Teratological Stud fHI 18 i abbits
(98498)

Testing Laboratory: AstraZeneca, R&D
= Sodertal JE, Sweden

d tart and Com ] : January 5, 18938 and
July 30, 1999 .

AU mpli m : Sponsor included a statement
of compliance with GLP regulation and a quality assurance
statement.

Animals: Females (2.7-4.1 kg, ~4 months old)
o New Zealand White rabbits

Drug Batch No: 1300/98

Methods: To evaluate the teratological potential of H‘lgg/ls, H
199/18 was given to pregnant female rabbits by oral gavage at O,

20, 80, and 250 umol/kg/day (0, 6.9, 28, and 86 mg/kg/day) during
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Gestation Days 6 through 16. An additional group of pregnant
rabbits was treated with omeprazole at 80 umol/kg/day (28
mg/kg/day). The dose selection was based on dose ranging studies
in rabbits (studies #97325, 98107, and 98344). 1In study #97325,

dose of 200 pmol/kg/day (~69 mg/kg/day) was tolerated. 1In study
# 98344, oral dose (gavage) of H 199/18 was given to pregnant
rabbits during pregnant days 6 to 18 at 0, .250, and 300
umol/kg/day (86 and 103 mg/kg/day) and decreased body weight was
noted during first two days of treatment (days 6-8) in both
groups (-46 g and 78 g in 250 and 300 pmol/kg/day groups,
respectively, and control group had 56 g gain during the same
period) . In study #98107, oral dose (gavage) of H 199/18 was
given to pregnant rabbits during pregnant days 6 to 15 at- 0, 400,
and 800 umol/kg/day (138 and 276 mg/kg/day). H 199/18 was lethal
at doses of 400 pmol/kg/day or higher. Based on these results,
the selection of doses of 20, 80, and 250 umol/kg/day appeared
acequate. In the current study, all dams were observed daily for
clinical signs of toxicity and mortality. Body weights and food
consumption were recorded daily. All pregnant rabbits were

sacrificed on gestation Day 29 for assessment of fetal viability,
weight and morphology.

-~ »
Results: There were no deaths in this study. Soft feces was

observed more frequently‘iﬁ the high dose group. The body weight
was decreased by -70 g in the high dose group and ~17 g in the
omeprazole group. The body weight gain during the treatment
period was decreased by 30.8%, 79.8% in the in the mid and high
dose groups, and by 48% in omeprazole group, respectively, as
compared to the control. This was consistent with the decreased
food consumption in the mid (96.8-135.7 g/day) and high (85.9-
110.6 g/day) groups and in the omeprazole group (99.9-129.1
g/day) as compared to the control (129-154.4 g/day).

Number of corpora lutea and implantations were not adversely
affected. Fetal examination did not reveal any significant
treatment related changes in number of dead and live fetuses,
placental weight and sex ratio. A slight decrease in the fetal
body weight was noted in the high dose group. The results were
summarized in Table 4 on pages 284, 285, and 286 in volume 1.20.
This table is attached below.
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Table 4 Intergroup comparison of caesarian data

Disposition of animals «wREP1
Bt~ ¢
Group : | 2 3 [ ] S
Test article : Control Low Dose Medium Dose Aigh Dose Comp Dose
Dose level (ymol/kg) : 0 20 ymol/kg 80 pmwol/kg 250 ymol/kg 80 pmol/kg
Nunber of females: Group 1 Group 2 Group 3 Group 4 Group S
In group 20 20 0 20 20
Not pregnant (%) ¢ ( 0.0) 2 (10.0) 0 {( 0.0) D { 0.0) 1 { $.0)
Died/killed ] 0 Q 0 0
Survived to scheduled kill 0 2 ] Q 1
Pregnant (%) 20 (100.0}3 18 ( 90.0) 20  ({100.0)20 (100.0) 19 ¢ 95.0)
Died/killed/aborted 0 0 o 0 0
with total resorptions 0 0 0 0 0
with live foetuses at scheduled kill 20 ) 18 20 20 19
-l
- v

']
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Table 4 Intergroup comparison of caesarian data, continued

Group mean uterine / implantation data

Group H ) 2 3 4 s
Test article : Control Low Dose Nedium Dose MNigh Dose Comp Dose
Dose level (ymol/kg) : 0 20 pmol/kg 80 umol/kg 250 umol/kg 80 ymol/kg
Group 1 Group 2’ Group 3 Group 4 Group
Nusber of females with i{nplantations
at soheduled kill 0 18 20 20 19
Humber of corpora lutea 217 198 218 219 2058
Mean nuymber per fenale 190.9 22.0 10.8 1.0 ic.8
Standard deviation {1.6) 12.0) (2.1) (2.%) (2.0)
Rumber of implantations ’ 198 11? 209 194 181
Mean number per fenmale . 9.8 9.8 10.5 9,7 9.8
Standard deviation (2.3) (2.3) (2.1) 12.9) (3.0)
" 4 MWean \ pre-implantstion lose - ©10.3 9.9 2.8 10.1 13.7
Number of sarly embryo/foetal deaths 16 8 8 17 9
Namber of late etbryo/fostal deaths 8 3 13 S )
Wunber of dead foetuses . 0 ¢ 1 0 by
Mean t post-implantation loss 14,8 6.2 19.2 117 6.3
Number of live foetuses 171 167 187 172 1¢9
Mean number per female 8.6 9.3 9.4 8.6 8.9
Standard deviation (2.9 (2.4) {(2.0) (2.9 (2.9)
Mean t of implantations 85.2 93.8 £9.8 88.3 $3.7

ON ORIGINAL
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Table 4 Intergroup comparison of caesarian data, continued

Group mean litter weights [g) / foetal data

Group
Test article

Oose leval (pmol/kg)

[

"

1

Control

0

2

Nunber of femaler with live foetusas

at scheduled kill

Nombar of live foetuses
Mean nunber per female

standard deviation

Nunbper of male foetuses
Nuaber of femals foetuses
""Mean % male foetuses

Mean litter weight
Standard deviation

Mean foetal weight
Standard deviation

_~
Mean foetal weight
standard deviation

Mean foetal weight
standard deviation

- males only

- females only

) 4 5

Low Dose Medium Dose ~ Righ Dose Comp Dose

20 pmol/kg 80 pmol/kg 250 umol/kg 80 wmol/kg
Group 1 Group 2 Group 3 Group ¢ Group 5

20 18 20 <20 19

171 167 187 172 169
8.6 9.3 9.4 8.6 8.9
{(2.9) (2.4) 2.0} (2.9) (2.3)

88 80 100 82 86

83 87 81 90 83
52.9 48.8 52.8 - 48.8 48.2
316.9 339.1 338.0 2%1.2 323.8
(92.2) (71.1) (1M.1) (67.3) (9.5)
38.0 37.4 36.3 35.5 37.¢
(4.3) (4.8) {3.6) (5.8} (3.6
38.5 38.0 37.0 35.5 37.3
(4.2) (4.8) 4.3y (6.0) (2.3)
36.8 36.) 35.9 34.0 36.3
(5.1) (5.3) (4.0) (4.8} (4.9)

APPEARS THIS WAY

Kl
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There were no clear treatment related changes in the major

malformations. These results are summarized in the following
table. - N

-

Major External and Visceral Maiformations

Parameter Control 6.9 mg/kg/day 28 mg/kg/day 86 mg/kg/day Omeprazole
# FPetuses (litters) 171 (20) 167 (18) 188 (20) 172 (20) 169 (19)

Visceral

Microphthalmia 1 (1)
Cleft palate 1) 1)
Aortic and pulmonary :
arches: persistent
truncus arteriosus
Enlarged heart 1 1 (1)
Interventricular septum
(incomplete) 1) 1
Increased pelvic
cavitation in kidney

. 1
Dilated ureter 1 (W 1 ¢

1 (1)

(1)

~

External

Multiple cranio-
facial abnormality 1 (1)
Thoracoschisis 1 (1)
L spina bifida 1 (1)
-~

Major Skeletal Malformations

Parameter Control ~ 6.9 mg/kg/day 28 mg/kg/day 86 mg/kg/day Omeprazole
# Petuses (litters) 171 (20) | 167 (18) 188 (20) 172 (20) 169 (19)

Skull: .
Acrania 1 (1)
Fused nasal 1 )
Fused frontal (1) 1 (1)
Pused parietal 1 (1) 1 (1)
Short mandible 1 (1)

Vertebra
Fused centra 1 (1)
Fused neural arch 1 (1)

Thoracic vertebra )
Absenit neural arch 1 (1) 1 (1)

Lumbar vertebra
PFused centra 1 (1)
Absent neural arch 1 (1)

Rib
Fused rib 1 (D 1 ()
Absent rib 1 (1) 1)

Steraum
Fused sternum 1) 1 Q) 2 (2)

Porelimb
Absent pollex 1 (1)

-

i
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There were no clear treatment related changes in the variants and
minor malformations.

-~

In summary, in the Segment II teratological reprdductive
toxicity study in rabbits, H 199/18 was given to rabbits by oral
gavage at 0, 6.9, 28, and 86 mg/kg/day during days 6 through 16.
Maternal toxicity was evidenced by decreased body weight (high
dose) and body weight gain in the mid and high dose groups. There
were no significant treatment related changes on number of
corpora lutea, implantations, number of dead and 1live fetuses,
body weight of the live fetuses, placental weight, and sex ratio.
There were no treatment related changes in the mejor
malformations. H 199/18 was not teratogenic in this study.

MUTAGENICITY:
Salmonella Tyvphimurium Gene Reverse M ion f H199/:-5
Sodium: Ames Test
(Report # T2817)
Testin a atories: Astya Hassle AB,

Sodertalje, Sweden.

Study Started: January 10, 1994

ud m : May 19, 1994
GLP Reguirements: A statement of compliance with the GLP

regulations and quality assurance unit was included.

Cells Emploved: Salmonella Typhimurium strains TA1535, TAl00,
TAl1528, TA98, TA1S537.

Concentrations Employed: 119, 398, 1190, 3980, and 11900
png/plate (or 0.325, 1.08, 3.25, 10.8, and 32.5 pmol/plate).

Basis of Dose Selection: The dose selection was based on the
first dose-range toxicity/mutagenicity study with all strains,

where doses of 119-11900 pg/plate of H199/18 sodium were tested.
Precipitate was formed at concentrations of 3980, -and 11500

pg/plate. In the second, and third mutagenicity-zstudies
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concentrations of 60-6400 ug/ plate (or 0.164-17.5 pmol) were
tested.

-~

Solvent Control: Sterile double-distilled water. o
Positive Controls: Sodium azide (0.5 pg/plate), 2-nitrofluorene
(0.5 pg/plate), 9-aminoacridine (75 pg/plate) 2-aminoanthracene

(2 pg/plate).

ur ‘ Meta ic ivation: Rat 1liver microsome S-9
fraction.

ru at No: 600/93. -
Criteria of Genotoxic Effect: If there was a significant

increase (using a Dunnett’s test for multiple comparisons with

p £ 0.01) in the number of revertant colonies in the presence of
the test compound under any of the experimental conditions and
the -number of revertant colonies in the solvent control were in
“he normal range, while the positive controls invoked marked
increase, the test was considered positive.

MEth : The 5 salmonella’ tester strains in plates were exposed
to vehicle, H199/18 sodium, or positive controls. The cells were
incubated for approximately 48-72 hours at 37° C on selective
minimal-glucose agar in- both the presence and absence of 5-9
fraction. Colonies were counted at the end of study either
manually or using the automated colony counter.

Results: Total of 3 studies were conducted. In the first dose-
range study, 119-11900 ug/plate (or 0.325-32.5 umol) were used to
check the toxicity as well as mutagenicity. In the second and

third studies, concentrations of 60-6000 ug/plate (0.164-16.4
pmol) and 64-6400 upg/plate (0.175-17.5 pumol) were used. 1In all 3
studies, with or without metabolic activation, H199/18 sodium was
not mutagenic in any of the tester strains at doses ranging from
119-11900 ug/plate. The drug did show toxicity at 25.83 pupmol/
plate (2140 pg/plate) in the presence and absence of metabolic
activation system. A significant increase in mutant colonies was
observed in all the microbial strains employed with positive
controls (with or without S-9 mix). These studies indicate that

H199/18 sodium does not have a mutagenic potential in ﬁyq Ames
test.
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Experiment No. 3 Final concentration in % Mitotic Index® % Cells with**
culture medism' (compared with aberrations -
(mmelL) | (mg/ml) control) (excluding gaps) -
Negative control (DMSO) | 0.5% viv 100 0.3
H199/18 1.30 0.4492 94 400
1.35 0.4664 6! 10.5%°
1.40 0.4837 57 9.5
1.45 0.5010 36 12.0%**
H199/19 1.40 04837 40 1357
1.45 0.5010 58 9.0%**
1.55 0.5355 46 10.0°°*
Omeprazole 1.35 0.4664 56 8.0%%
1.40 0.4837 43 1200 .
1.45 0.5010 46 8.0v**
H 225720 0.50 0.1847 79 2.0*
0.55 0.3032 75 7.0
0.60 0.2216 58 g.50°"
Positive control NQO 2.5 pg/mL - 11.0%°

' H 199’18, H 199/19 and omeprazole were formulated as the sodium saits, but all concentrations are expressed as
the neutral form (H 199/18, H 199/19 and omeprazole).

! Mean of duplicate or six (negative control) cultures.
?  Fisher's exact test used. * Ps0.05 °** P20.01 °°° Ps0.001

»

In conclusion, H 199/18 was inducer of chromosomal
aberrations in this test system and omeprazole and its
enantiomers induced aberrations to a similar degree.

In Vivo Chromosome Aberration Test in Rat Bone Marrow Cell

With H 199/18

(SR98457-01)

Testing Labo;g;gry:[j

es Started m d: December 7, 1998 and May 24, 1999 =
Compliance with GLP and QAU Reqguirement: Sponsor included a

statement of compliance with GLP regulation and a quality
assurance statement.

Animals: Male (230-265 g, ~B weeks old)
Female (188-220 g, ~8 weeks old) )
Crl:CD BR (CD) rats

i o
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Methods: To examine the potential mutagenic effect of H 199/18,
an in vivo chromosome aberration test was conducted. A gingle

dose of H 199/18 was given to rats (6/sex/group, /sex in
control and high dose groups) by oral gavage at 0, 487, S75, and
1950 mg/kg in males and 0, 438, 875, and 1750 mg/kg in females.
The dose selection was based on the results of a dose ranging
study. 1In this study, the high dose of 2000 mg/kg/day produced
clinical signs of toxicity including convulsion, eye closure,
abnormal breathing, and gasping. Positive (cyclophosphamide, 40
mg/kg) control was also tested. The treated animals were
sacrificed at 24 and 48 hours after dosing and bone marrow was
collected. The chromosomal aberrations were then observed and
compared between the control and test groups. To arrest cells at
metaphase, colchicine (2 mg/kg) was intraperitoneally injected at
~2 hours before sacrifice.

Results: H 199/18 did not significantly increase the frequency
ot the chromosomal aberration as compared to the control.
However, the positive controls significantly increased it.

In conclusion, the results suggest that H 199/18 was not
mutagenic in this test system.

-~ »
Addendum: A toxicokinetic study was conducted in rats to
determine the plasma level of H 199/18 (study #99550). In this

study, rats were treated with H 199/18 by a single oral dose
(gavage) at 0, 1000, and 2000 mg/kg (males) or 0, 900, and 1800
mg/kg (females). The maximum plasma levels of H 199/18 were -64

and 119 umol/l for 1000 and 2000 mg/kg males or 281 and 437
pmol/1l for 900 and 1800 mg/kg females, respectively.  AUC. .
values were 6670 and 16100 umol.min/l for 1000 and 2000 mg/kg

males or 49900 and 107000 umol.min/l1 for 900 and 1800 mg/kg

females, respectively. The percentage of protein binding was 68-
83%.

Micr u r av
(97484)
Testing Laboratory: Sponsor’s laboratory
Dateg Starte : March 19, 1998 and -~ .

May 28, 1998
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Methods: To examine the potential mutagenic effect of H 199/18,
an in vivo chromosome aberration test was conducted. A single

dose of H 1359/18 was given to rats (6/sex/group, 1R/sex in
control and high dose groups) by oral gavage at 0, 487, 975, and
1950 mg/kg in males and 0, 438, 875, and 1750 mg/kg in females.
The dose selection was based on the results of a dose ranginc
study. In this study, the high dose of 2000 mg/kg/day producez
clinical signs of toxicity including convulsion, eye closure,

abnormal breathing, and gasping. Positive (cyclophosphamide, 42
mg/kg) control was also tested. The treated animals wers
sacrificed at 24 and 48 hours after dosing and bone marrow was
collected. The chromosomal aberrations were then observed anz
compared between the control and test groups. To arrest cells at
metaphase, colchicine (2 mg/kg) was intraperitoneally injected az
~2 hours before sacrifice.

Results: H 199/18 did not significantly increase the freguenc:-
ol the chromosomal aberrztion as compared to the control.
However, the positive controls significantly increased it.

In conclusion, the results suggest that H 199/18 was nc:
mutagenic in this test system.

-~ v
Addendum: A toxicokinetic study was conducted in rats tco
determine the plasma level of H 199/18 (study #99550). 1In this

study, rats were treated with H 199/18 by a single oral dos=s
(gavage) at 0, 1000, and 2000 mg/kg (males) or 0, 900, and 18CC
mg/kg (females). The maximum plasma -levels of H 199/18 were -~€:

and 119 umol/1 for 1000 and 2000 mg/kg males or 281 and 437
pmol/l for 900 and 1800 mg/kg females, respectively. AUC. |
values were 6670 and 16100 umol.min/l for 1000 and 2000 mg/kc

males or 49900 and 107000 pmol.min/l for 900 and 1800 mg/kc
females, respectively. The percentage of protein binding was 6E&-
83%.

Micronucleus Test of H 199/18 jin Mice by Oral Gavage

(97484)
Testi L atory: Sponsor’s laboratory
Dates Started and Completed: March 19, 1998 and - .

May 28, 1998
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Compliance With GLP and QAU Regquirement: Sponsor included a

statement of compliance with GLP regulation and a quality
assurance statement. —

-

Animals: Male CD-1 mice (31-40 g, B8-9 weeks old)
Drug Batch No.: 602/97, 102/98

Methods: To examine the potential mutagenic effects of H 199/18,
micronucleus test was conducted using mouse bone marrow cells. A
single dose of H 199/18 was given by oral gavage to male mice
(7/group) at 0, 120, 620 and 1200 mg/kg. The dose selection was
based on the results of dose ranging test. In this test, H
199/18 was tested orally at 1100, 1400, 1700 and 1900 mg/kg.
There were two deaths (one male each at 1700 and 1900 ma/kg).
The reduced motor activity was seen at all dose levels. One
arimal treated at 1400 mg/kg was immobile for more than 6 hours.
Sponsor adequately chose the high dose of 1200 mg/kg in the
current- study. Mice were sacrificed 24 or 48 hours after dosing

and bone marrow was collected. Vehicle and positive controls
(cyclophosphamide) were “also tested. The frequency of
micronucleated polychromatic erythrocytes was then determined.

o’ L 4

Results: Reduced motor activity was observed in all high dose
animals. One high dose animal died within 24 hours after dosing.
The reduced motor activity was also seen in a few low and mid

dose animals. H 199/18 did not significantly increase the
frequency of the micronucleated polychromatic erythrocytes as
compared to the control. The positive control, however,

significantly increased the frequency of the micronucleated
polychromatic erythrocytes compared to the control.

In conclusion, H 199/18 was not mutagenic in this test
system.

Addendum: A toxicokinetic study was conducted in mice to
determine the plasma level of H 199/18 (study #99551). 1In this
study, mice were treated with H 199/18 by a single oral dose
(gavage) at 0, 620, and 1200 mg/kg. The maximum plasma levels of
H 199/18 were ~240 and 482 umol/l for 620 and 1200 mg/kg,
respectively. AUC,, values were 16700 and 53200 pmol.min/l1 for

620 and 1200 mg/kg, respectively. The percentage of_protein
binding was 74-86%. *

- .
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LABELING:

The labeling is according to 21 CFR, Subpart B.

The £ollowing
revisions in the labeling are recommended. -



WITHHOLD_3 pawes
Deaft
Lﬁbelmj
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H 199/18 (Esomeprazole magnesium) is a S-enantiomer of the
racemic proton pump inhibitor, omeprazole, which inhibits H'/K -
ATPase activity in the gastric parietal cells and thus blacks the
final step of the gastric acid secretion. The pharmacZ>legical
activity of H 199/18 was characterized in the in vitrc and in
vivo animal models and compared with omeprazole and H 195/19, the
R-enantiomer. The results of the in vitro studies indicated that

SUMMARY AND EVALUATION:
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H 199/18, H 199/19, and omeprazole inhibited histamine-induced
acid formation in isolated gastric glands in rabbits with IC,, oI
0.16, 0.27, and 0.086 mg/l, respectively. The results of the in
vivo study indicated that H 199/18, H 199/19, and omeéprazole
inhibited gastric acid secretion with similar potency following
both i.v. and oral administrations in rats.

In the present NDA, sponsor is seeking for approval to
market Esomeprazole magnesium for treatment of gastroesophageal
reflux disease (GERD) and erosive esophagitis. For symptcn
resolution and healing in patients with erosive esophagitis, the
recommended dose is — mg once a day for 4-8 weeks. For
prevention of the relapse and maintenance of symptom resolution
of erosive esophagitis, the recommended dose is — mg once a dav.
For treatment of symptomatic GERD, the recommended dose is 20 rg
once a day for 4 weeks. The dose of — mg/day represents a dose
of — mg/kg/day if 50 kg body weight is assumed. In support cZ
thiis NDA, the following studies were submitted: pharmacologiczl
studies, absorption, distribution, metabolism and excreticn
(ADME) studies in rats and dogs, toxicity studies: (1) acu:ze
toxicity studies in rats, -{2) subchronic toxicity studies: 1- and
3-month oral toxicity studies in Wistar rats, 13-week oral
texicity study in Sprague-pawley rats, and 3-month oral toxici:zy
study in dogs, (3) reproductive toxicity studies: Segment II
teratology studies in rats and rabbits, and (4) mutagenici:cy
studies: Ames test, in vitro chromosome aberration tests using
human peripheral blood lymphocytes, in vivo chromosome aberraticn
test in rat bone marrow cells, and in vivo mouse micronucleus
test.

The results of pharmacokinetic studies indicated that the
maximum plasma concentrations of H199/18 and omeprazole were
reached  quickly within 3 minutes after intraduodenal
administration in rats and within 18-26 minutes after gastric
intubation in dogs. The intraduodenal bioavailability of H199/.8
and omeprazole were 33% and 39%, respectively, in rats. Tre
plasma levels of H199/18 and omeprazole declined quickly wich
terminal half life of 9-10 minutes in rats and 32-37 minutes in

dogs. In humans, the plasma levels of H199/18 and omeprazole
declined slower than those in rats and dogs with half lives of
1.0-1.2 hours in GERD patients. In both rats and dogs, very

little (1.5-2%) racemization or inversion of H199/18 to H199/19
‘or vice versa occurs, suggesting that these enantioffiérs are
resistant to inversion. Both H199/18 and omeprazotes were
excreted mainly in feces (57-61%) and in urine (30-31%).

In the acute toxicity studies in rats, the minimal lethal
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oral dose of H 199/18 was identified at 990 mg/kg in males or 510
mg/kg in females. The minimal lethal oral dose of omeprazole
sodium was 990 mg/kg. The minimal lethal i.v. dose of.H 199/18
and omeprazole was 310 mg/kg and 240-310 mg/kg, respectively.
The major treatment related clinical signs of toxicity in the
acute toxicity studies were salivation, dyspnea, reduced motoxr
activity, increased or decreased respiratory frequency, abdominal
respiration, ataxia, tremor, convulsions, and cyanosis.

In the 1-month oral toxicity study in rats, H 199/18 was
tested orally at 0, 15, 48, and 150 mg/kg/day in Wistar rats for
1 month. H 199/19 (15, 48, and 150 mg/kg/day) and omeprazole
sodium and omeprazole (150 mg/kg/day) were also tested by oral
gavage for .1 month. The major treatment related changes were
decreased body weight gain (13-26%), increased salvation, ard
histopathological changes in the stomach (minimal foci of the
chief cell eosinophilia ir gastric mucosa) at 150 mg/kg/day cZ
arl four compounds (H199,18, H199/19, omeprazole sodium, ara
omeprazole). Decreased body weight gain was also noted in males
treated with H 199/18 at 48 mg/kg/day (14.5%) and with H 199/12
at 48 mg/kg/day (8.6%). “ The stomach was the target organ cZ
toxicity.

.~ v

In the 3-month oral toxicity study in rats, H 199/18 was
tested orally at 0, 14, 69, and 280 mg/kg/day in Wistar rats for
3 months. A separate gﬁoup of rats received omeprazole at 140
mg/kg/day. The major treatment related changes were decreased
body weight gain (16%, 13%, 28% in the low, mid, and high dose
males, respectively) and histopathological changes (high dose) in
the stomach (the chief cell eosinophilia at vacuolated glandulear
cells) and in the kidney (basophilic cortical tubules ard

inflammatory cell infiltration). Decreased body weight gain
(18%) and histopathological changes in the stomach and kidnev
were also found in the omeprazole treated animals. The stomacxh

and kidney were the target organs of toxicity.

In the 13-week oral toxicity study in rats, H 199/18 wsas
tested orally at 0, 14, 69, and 280 mg/kg/day in Sprague-dawley
rats for 13 weeks. A separate group of rats received omeprazole
at 140 mg/kg/day. The major treatment related changes were
mainly in the high dose group and omeprazole group. These
included decreased hemoglobin, packed cell volume, corpuscular
volume, increased platelet count, and histopathological™schanges
in the stomach (the chief cell eosinophilia, acanthosls, and
hyperkeratosis) and in the kidney (basophilic cortical tubules).
There were no marked difference between groups of H 199/18 anrd
omeprazole. The stomach and kidney were the target organs of
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toxicity.

In the 3-month oral toxicity study in dogs, H 199/18 was
tested orally at 0, 0.65, 5.5, and 28 mg/kg/day in dogg& for 3
months. A separate group of dogs received omeprazole at 28
mg/kg/day. Histopathological changes were observed in the
stomach and these included mucosal fibrosis, hyperplasia, chief
cell atrophy, and focal necrosis in all treatment groups
including omeprazole. There were no marked difference between

groups of H 199/18 and omeprazole. The stomach was the target
organ of toxicity.

The toxic profiles of H199/18 were characterized in rats and
dogs. The stomach and kidney were the target organs of toxicity
as evidenced by histopathological changes in the stomach (minimal
foci of the chief cell eosinophilia, acanthosis, and
hvperkeratorsis, mucosal fibrosis, hyperplasia, chief cell
acrophy, and focal necrosis) and kidney (basophilic cortical
tubules and inflammatory cell infiltration) in 1-month, 3-month
oral toxicity studies in rats and 3-months oral toxicity study in
dogs. Similar histopathological changes were observed following
treatment with omeprazole in these studies.

P »

In the Segment II teratological reproductive toxicity study
in rats, H 199/18 was given to rats by oral gavage at 0, 14, 69,
and 280 mg/kg/day durind pregnant days 6 through 16. Maternal
toxicity was evidenced by decreased body weight gain in the high
(20%) dose group. There were no significant treatment related
changes on number of corpora lutea, implantations, number of dead
and live fetuses, body weight of the 1live fetuses, placental
weight, and sex ratio. There were no treatment related changes
in the major malformations. H 159/18 was not teratogenic in this
study.

In the Segment II teratological reproductive toxicity study
in rabbits, H 199/18 was given to pregnant rabbits by oral gavage
at 0, 6.9, 28, and 86 mg/kg/day during -pregnant days 6 through
l6. Maternal toxicity was evidenced by decreased body weight
gain in the mid (31%) and high (80%) dose groups. There were no
significant treatment related changes on number of corpora lutea,
implantations, number of dead and live fetuses, body weight of
the live fetuses, placental weight, and sex ratio. There were no
treatment related changes in the major malformations. ® 199/18
was not teratogenic in this study. ~ .

Omeprazole was not teratogenic in Segment 11 oral
teratological reproductive toxicity study in rats and rabbits.
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However, in the Segment II teratological reproductive toxicity
study in rabbits, omeprazole produced dose-related increases in
embryo-lethality, fetal resorptions, and pregnancy disruptions in
a dose range of 6.9 to 69.1 mg/kg/day. In rats, dose~related
embryo/fetal toxicity and postnatal developmental toxicity were
observed in offspring resulting from parents treated with
omeprazole in a dose range of 13.8 to 138 mg/kg/day.

No carcinogenicity studies were conducted with H199/18.
Sponsor included the findings of carcinogenicity studies with
omeprazole. Treatment with omeprazole at oral doses of 1.7, 3.4,
13.8, 44, and 140.8 mg/kg/day produced gastric enterochromaffin-
like (ECL) cell hyperplasia and carcinoids in both male and
female rats in a dose dependent manner in two 2-year rat
carcinogenicity studies. The results of a 78-week mouse
carcinogenicity study of omeprazole showed no carcinogenic
potential but this study was considered inconclusive and invzlid
by the Division as well as CDER Carcinogenicity Assessment

Committee (CAC). Therefore, the findings of the 78-week mouse
carcinogenicity study cannot be used for safety assessment. —-=~
[ | T

H199/18 was negative when tested in Ames test, in vivo
chromosome aberration test in rat bone marrow cells, and in vivo
mouse micronucleus test. H199/18, however, was positive in two
in vitro chromosome aberration tests using human peripheral klood
lymphocytes. Omeprazole was also tested in one of these in vitro
chromosome aberration tests using human peripheral Etlood
lymphocytes and the result was positive. In addition, the
clastogenic activity of omeprazole was also demonstratec in
another in vitro human lymphocyte chromosomal aberration zcest
(see amendment #185 dated February 13, 1992 in IND ———.
Omeprazole also displayed positive "responses in the mouse
micronucleus- test and 1in vivo mouse bone marrow chromosomal
aberration test.

-

In the present NDA, sponsor is seeking approval te market
esomeprazole for treatment of gastroesophageal reflux disease
(GERD) and erosive esophagitis and for prevention of the re_apse
and maintenance of symptom resolution of erosive esophagIzis.
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From a preclinical standpoint, approval of esomeprazole for short
term use up to 8 weeks is recommended. However, due to genotoxic
and tumorigenic potentials associated with esomeprazole and/or
omeprazole, and lack of carcinogenicity study in second *species
(the mouse), approval of esomeprazole for long term use is not
recommended from a preclinical standpoint. Relevant findings of
the preclinical studies should be included in the labeling as

recommended. Sponsor should be asked to revise the labeliﬂé as
recommended.

RECOMMENDATION:

(1) From a preclinical standpoint, approval of esomeprazole for
short term use up to 8 weeks is recommended, and approval of
esomeprazole for long term use is not recommended.

(2) Sponsor should be asked to revise the 1labeling as

recommended.
/S/ - ¥8fce

" + Ke Zhang, Ph.D. Date
Pharmacologist, HFD-180
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